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- _EXECUTIVE SUMMARY ~ . o
T iy s ) Co | )
(S . 'lv‘f t, ;,,Ar::
INTRODUCTION =~ ¢ - g o ‘ .

This report describes the matﬁematlcs -performance of B]oomlngtnn 9, 13,
and 17-year: -0ld- students in an assessment of mathematics conducted im coop-. )
eration with the Minnesota Department of Education. Strengths and weaknesses ,
of the mathematics performance are reviewed and serve as the basis for the
recommendations and conc1u51ons of this report.

.0.. ————— 14

This summary briefly describes the findings of this assessment. The
concerns and recommendatlons expressed are those of the mathematics analysis
committee. The complete report gives more specific 1nformat10n and prov1des

. the basis for this summary, .

N

The assessment required the cooperation and support:of 4]] building
_principals and teachers to accomplish the necessary testing. Staff members

- also wete involved in developing ratings of expected performance and analyzing

results. These persons participated:

“ %ol

..

Teacher Rating Committees

Al - ” -
.9 Year 0Olds | 33 Year-0lds *17 Year 0Jds

Karen Maday, Brookside

Nan Brenholdt, Cedarcrest
Rosie Gagstetter, Hillcrest

Lu 0'Conned], Humboldt Heights
Linda Tetrault, Indian Mounds
Linda Ol¢hefski, Nine Mile
Ardelle Hansen, Normandale Hills
Inez Smith, Northgate

Pat Kramer, Oak Grove

Al Cook, Olson

Bonnie Westermoe,'.Park
Harriegt: Iverson, Pond
Bonnie''Holman, Poplar Bridge
Inez.Gustafson, Ridgeview

Jody Wahlig, River Ridge

Joyce ‘Peterson, Riverside

Bev Tomes, Southwood .
Jean:Gesche, Valley View

, Mary .Ann Goolsbey, Washburn

Jim &ronvall, Westwood
Shenry Seeman, Hillcrest
Karen Schmidt, Olson Jr.

. Elddén Flatten Oak Grove

Dave Suman, OJson’ Jr.
Karen Schmidt, OJson Jr.

" Jack Pensinger, Oak Grove Jr.

Richard OJson, Oak Grove Jr.
Lawrence Pearson, Penn

Cecil) Frank, Penn

Laure]) Trimbo, Portland
Donald Montbriand, Portland
Sherry Seeman, Hillcrest
Judy Halvorson, Kennedy

~

i

Dr. Louis Cohen, Jefferson

Rod Lingenfelter, Jefferson
Judy Halvorson, Kennedy
Blake Jaskowiak, Kennedy
Harry Kitts, Lincoln

- Neil Hamrin, Lincoln

Dick Snydle, Jefferson
Dorothy Ziebel, Kennedy
Tom Lampi, Lincoln

Karen Schmidt, Olson Jr.
Donajd Montbriand, Portland
Judy Halvorson, Kennedy




K . Analysis and Reporting Committee
Harry Kitts Lincoln . Richard OJson . , Oak Grove Jr.
Blake Jaskowiak Kennedy ° : Ceci) Frank Penn < e
Rod Lingenfelter Jefferson . . Jody Wahlig River Ridge .
.Don Montbriand Portland Charles (Al) Cook .Olson Elementary,
. Karen Schmidt Ojson Jr. Shetry Seeman . Hillcrest

, The Biqomington Assessment was directed by Dn. Donald. Weiss and-by
Orville Ruud. The overall State Assessment program is under the direction
of Dr. John Adams. Dr. Rosemary Schneiderhan provided our district with,
liason advice and worked with us through the rating and analysis activities.

v

The tota/ State Assessment Staff supported thls act1v1ty " The State

' Assessment’ szaff includes; =~ . . . _ .  w= - - ‘
, Dr. John Adams ) f .
- . Director -
‘ " / Office of Statewide Educatlona} Assessment‘
Dr. RB:CM&TY Schne1derhpn ) ' Dr. William McMilJan
Coordlnator Supervisor, Instrumentation § Development
, Offlce of Statewide Edﬁcatlonal Assessment Office of Statewide Educational Assesspen:
/ :
SCORf"G DATA ANAiXSIS AND REPORTING : : . C {'

'

All Oan cndCL exercises were scored by National Computer Systems,
Minneapo)is, Miuncsota, by coding student responses into several Jcategories
of correct -and incorrect respohses to aliow for diagnosis of the-types of
errors made by seventcen-year-olds. A raw data tape was then created of
all responses f#'om student questwovnalres, student performance bookﬁcts,
school questionnaires and district questlonnalres

« 4
~

. . Triangle Research Associates edited the statewide tape, built the
data analysis file and produced the’output necessary for data ana]ys1s
, TIES Research Division produced the output.for B]oomlngton s results.

-

The Office of Statewide Educationa) Assessment analyzed the state
" data and preparcd the written reports of the stdte resu?ts. T
LN L d
Orville Puud and Pr. Rosem"rv Schneiderhan prepared written reports of
" the results of Bloomington student performance. Teach¢r. members of the
analysis and reporting committee wrote statements of o@cra]] results,
concerns and recommendations.

-~

/.
Shlrlcv Mansur and Do*othy Gardner of the F]eﬂentary Division Office
and Dlstrlct Evaluation Office organlzed and typed. spe report for printing.’ ,

/ : A

/ -
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FURTHER ASSESSMENT, ° ' ‘ ‘ R .

Bloomington Relative Assessment For Public Reporting is supportea
through the existance of a District Evaluation Advisory Committee which
has the specific tasks of recommendations to the Superintendent of'Schools:

(1) Areas for district evaluation ‘ o
- (2) Strategies for district evaluatiom . s
. : (3) Position statements and descriptions of

the overall structure and purpose of
evaluation through the district.

s

Recommendations of -the Evajuation Advisory Committee are channeled
to the District, Administrative Advisory Committee and the Superintendent's
cabinet. ' ~ ‘ E :

(U - -

A description of this District Evaluation Advisory Committee is
found in Appendix 1.1. i ’ )

-
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- SUMMARY. ' _ \

. " OVERALL RESULTS ) . o
. @

) The assessment establlshed,xhat B]oomrﬁgfﬁn sfudenfs‘ﬁﬁV“good ’

computation skills, mathematical concepts and facility in problem solving. ¢

+The 17-year-old age group had the least exemplary performance.

Bloomlngton students performed we}l in the assessment as Judged

agalnst the performance of others and the expectatlon of their teachers. , )
‘ ~ Performance of.Bloomlngton 9 and 13-year-olds consistently’ equa]ed . ;
. ] or exceeded the performance af their counterparts across the state and
across the nation. Performance of Bloomington 17-year-olds was less - -
exemplary, most often equaling but not often exceeding, the performance . ,\\\“wfj
of fhexr counterparts across the state,. . . - .

Bloomington teachers expect high performance from their students.
Agaginst these teacher standards Bloomington students at all levels
have same areas for improvement. :

.

Assessment results supporting these statements came from analysis ) ) ‘3
of student performance at each Jevel (9, 13 and 17-year-olds) according f
to student achievement within:

. - -
- '

(1) Approximately 66 specific obJectlves
of mathematics instruction.

(2) 10 to 15 clusters of mathematics content. . ‘
' (3) Test ques%ions also used in the national
assessment.

(4) Different types bf étudents (i.e. boys/girls)
Jikes or dislikes math.

(5) Comparisons of achievement of 9, 13 and . -
- o 17-year-olds on the same items.. .

-~y

1. Achievement'of«ghe objectives of mathemat'ics instruc¢tion

‘(1) Teacher Criteria N '/ﬂ -
In contrast to the performance Jevels expected by their teachers,
Bloomington student performance was judged acceptable (meeting expectations)
oxr, strong (exceeding expectatlons) on the following per cent of objectives

of instruction. . , =T
9JYear~O]ds 13-Year-Qlds ‘ 17-Year-0Jds
’ 51% " ’ 58% 67%




*(2) Comparison To State
- . — - ‘. . L *
In contrast to statewide<ﬁ%rformance, Bloorington student per-
' formance was judged acceptab]e (mceting state performance) or strong
(exceeding by ovéy 2% state performance) on the following percentage
of objectives of instruction. f
9-Year-0jds 13-Year-0ids - ' _ 17-Year-0Jds
96% B 86% . . 93%

. .‘Q
. 2. Performance ty clusters of mathematics content.
. r'd N L.
Performance in clusters representing general mathematics content
; (c.g. computation skills, measurement, geometry,setc.) equalled or

surpassed the performance of students across. the state in the folJowing
{ .

per cent of these clusters. - : 5 )
/ \ ‘9-Year-01ds 13-Year-0lds “ .17-Year-0lds
; 1005 935 ' L, 80%
. . \ -~ .

3. Compérison of Bloomington perfosfiance with the state and nation.

-

Certain test questions that had been used by national assessment

allowed this comparison with natjona) results. %
B} . R ° . - \.‘t
‘ ) . Comparative Bloomington Performance by % -of itéms
’ N " ] :.\ —_—‘:-
" Blopomington = * - Bloomington =
T - o : Significantiy - No :Significant]y,
‘ Al:ovex i Difference Below *
Bfoomington vs dinnesota .G - °  38.7 ' 58,1 ’ 3.2
13 38.8 57.4 3.7
. 17 7.3 83.6 a.1
Bloomington vs Minnesota 9 29.0 61.3 9.7
» : Suburbs 13 24.0~ . 70.3 5,5
. . L 17 0.0 “ . 81,8 ¢ 18.2
7 = '
Bloomgington vs U.S. - -9 71.0 . 22.5 . 6.5 -
13 68.5 20.6 1.8
o 17° 29.1 65 :4 5.5
¢ ~ o .
Bloomington vs U,S) 9 . 29.0 ' 64.5 \ 6.5 ,
Subfrbs . 13 29.6 . 68.5 1.8
) ' ‘ 6 . 83.6 ' 1.8
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4, ° Perfprmance by student characteristics ’ -

- -t PR .

(1) Performance—of Bloomington girls and boys.was the same at all )
three age levels. (Statewide performance indicated that girls outperformed P
‘boys at ages nine and thirteen, while boys outperformed girls‘at age sevehteen.)” .

(2) Bloomington students liking mathematics significantly -outperformed
Bloomington students not 1liking mathematics. o :

¢ - (3) High S.E.S. (socid—econpmic\status) ‘students performed best and
low S.E.S. students performed lowest at all three age levels. \;
» (4) At age seventeen, the number of ‘years that students were enrolled
in mathematics classes was directly proportional to better mathematics )
performance. . (Students with more years outperform students with fewer years.)
(5) Enrollmént in vocational/technical courses was not related to
mathematics performance. :

» .

5. Comparison of 9, 13 and- 17-ygar-olds growth of achievement .

e — . N

To measurg‘growth inh mathematics skills and understanding between the
ages 9, 13 and 17-year-olds, some identical questions were -used in testing ,
. each age. level.- ‘Bloomington.9, 13 and 17-year-olds do demonstrate growth
! in performance. The langest gains' are 'in the areas of mu{tiplicatioﬁ,f
diyis?on, word problems, geometry and algebra. 'Interestingly 13-year-o}ds
outperform 177yeaf-01ds on metrics. . . ‘

-

® W

c Blpominéton performance growth between 9 and 13-year-olds consistently

@ exceeds that of statewide students_but the performance growth betweepn 13 and - .
 17-year-olds does not keep pace. _ ' : . .
- ' g ' . i ' ~ N - ,
= " CONCERNS .« . - s o ‘ ’

’ -

Although the overall performance of Bloomington students is commendable,
certain specific concerns exist including: ’ Lo

\
.

.

. (1) Subtraction with borrowing possibly is not being mastered’by 9-year-_
olds and 9-year-olds are frequently unable to recognize equivalent mathematics

statements. These are indicategd as topics to be taught at-this level in the IR
scope arld sequence. ' .- : : '
: . M ' . .
. (2) Even though by state standards only-3.7% of the ‘13-year-old objectives , v

analyzed are recognized as needing instructional attention, Bloomington $taff -
members have identified 14 objectiveS in-basic skills areas as probably needing
instructional emphasis On these objectives, listed in-Chapter II, sgctiop 2.3,

students did not perfﬁ;m'above the 50% level expected. !//—_,/ ‘ . {
- ‘ C . . ¢ -
‘(3) Bloomington 17-year-olds lack éufficient"ﬂ!&h chool mathematics - -

instruction as ev%denced by appendix 3.3 comparison of 17-year-dlds performance
with. Minnesota suburbs. ’ . N o

- 4 ,Studentwmathematiés perfbrmancé shows a general decrease between ages
., 13 and 17 as reported in Chapter V, section 5.3. ’ ) ) .

et e .

¢

-
i
-

P . .
]
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d (5) 17-year—oldé show needs in consumer mathematics topics in the )
* . . performance on objectives as reported in Chapter II. ’ .
w»
. (6) .Bloomington performance in metrlcs although commendable by state
- standards should be improved to-:meet student neceds today. ) p £
/

4

RECO.\MNDATI ONS N

A
! (1) Bloomlngton students, elcmentary and secondary ma hematics teacherz\

for the excellent mathcmatics program. v -
- ., (2) Review and update of the mathematlcé scope 4dnd sequence should be
1n1t1ated .. '

——————
-

(3) Consideration should-be given Qo the idea of establishing a pre-
graduation competancy based examination desigptd to encourage continued
mathematical education and insure acceptable

v

- (4) Caonsider requirement of layear of mathematies after junior high.
“ (5) A follow up assessment of mathematlcs should be conductgd each four
years from now on. ‘
‘ i . e
(6) Monies should be set aside to implement thu§§ recommendations.
4 N . s ,

ST . ¢ )
. . ’ / . * ’
. ~ \‘ »
" . N * . .’
4 ¥ I ‘ \
| - v - .
;/ . & .
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- . .+ +CHAPTER I N £
C N ' .
THE BLOOMINGTON. ASSESSMENT PROGRAM , '
1.1 Background and Purpose s ol - .
« M T . "‘ * ’ N -

t

i - ) ’

- B)oomington Relative Asses: nt forms a part "of. an overall
design for evaluation. This co ittment to evaluation was made -
by School Board action. v

1)
MINUTES OF THE REGULAR MEETING OF THE BOARD OF EDUCATION
.+~ INDEPENDENT SCHOOL DISTRICT NO. 271
BLoomington, Minnesofa

September 17,1274 -
VI. DISTRICT EVALUATION Hilbonn MOVED, Allen seconded, approval
for the district to piggyback on state
wide assessment in mathematics and test -
the Towa Test o4 Basic Shills on a sample < )
' : . basis in grades three and s4ix and report .-
/ ' nesults to the Board; and that the .
¢ ‘ administration develop a progham of assess-
.o ment of classroom Lnstruetion. Pa/szsed
. ‘ unanimously. . ’ '

-

For 1974-75 part1c1pation in a "piggy back" evalution of Bloomington
N / /  mathematics within the state mathematics assessment was viewed as a means ¢ .
of accomplishing part of the relative ‘assessment desired. Dr. Donald Weiss, .
® Director of Data Processing and Evaluation, acted under the direction of ‘
\\\\7 the school board and superintendent to contract with the state assessment
office for Bloomington participation. In January 1975, Orville Ruud, acting
Director of Evaluation, assumed responsiblity for completion of the piggy
back mathematics assessment. 5 . :
’ -
The activities comprising the mathematics assessment occurred in.this
sequence within Bloomington and the state: P -

P4
r;iNTER § SPRING 1972 Description of Objectives . .
FALL & WINTER 1973 Writing of Exercises
SPRING 1973 Field Testing of Exercises
STATE | [ o
DECEMBER 1974 Testjing Thirteen-Year-0lds
. FEBRUARY . 1975 Testing Nine-Year-0Olds
‘ - APRIL 1975 Testing Seventeen-Year-01lds
' APRIL & MAY 1975 Teacher Rating Committees.Set Criteria :
BLOOMINGTON ' of Expected Student Performance v
R ' JUNE § SEPTEMBER 1975 Analysis § Report Committee Judges
) . Strengths and Weaknessses ‘
: OCTOBER § NOVEMBER 1975 Analysis & Report Committee Writes -
Conclusions and Recommendations N
NOVEMBER & DECEMBER 1975 Staff and Public Reporting
Q . . - 8 o

11




" Purpose - ‘ ‘ S .

. : - |

., -The objective of relative adsessment is tgj%ive a .measure of how
well overall our curriculum is doing in relatidnship to the expectations. ‘
of othgrs for that curriculum. The District Position Statement on : 1
Evaluation describes how this assessment relates to other evaluation. -

o {

—_— - . . ,

[

< POSITION STATEMENT

, - - ) ; . .
The purpose of evaluation is to prepare factual information to assist those re- \

sponsible for decision-making in the Bloomington Public Schools. Evaluation is

to be accomplished in the following areas: ‘

’

)

. District Relative Assessment for Public Reporting ' L
RN Building Program Evaluation
Classrocm Instructional Evaluation .~ ' @ ,

The province of Relative Assessment is that of the Superinténdent, the As¥istant
Superintendent in ghargesof Elementary Educatign, the Assistant Superintendent { .
in charge of Secondary Education. Each assistant superintendent reposts on divi- -
sion results to the Superintendent. The Superintendent is responsible for re-

portjng the overall results to the Board of Education, who, as a group represents ,
thj/;ublic. The Superintendent is concerned with making decisions on the alloca-

tidn of fundé to set priorities based upon total curriculum needs, division needs,
and/or program needs relative to the overall needs of the district curtriculum,,

and to the generally accepted, goals of the schools in the région, the state, and' . .,
the nation. The assistant superintendent is cowcerned with making decisions on'
thé allocation of funds between buildings and to set prioriti'es based on instruc-
tional needs of the division and thé buildings to implement curriculum. ’

*

The province of Program Evaluation is that of the assistant superintendent and the
principal within the building. The assistant superintendent is responsible for
directing the principal's development, of program evaluatiocn, monitoring the pro-
cess of program evaluation and reviewing the use of the program evaluation outcomes
and decisions. Results are reported to the assistant superintendent in charge,

the teachers in the building, and the parents in the attendance area. The princi- ,
pal obtairs information through program evaluation for decision-making. relating

to personnel assignment, space needs, materials, time allocation and budget develop-

ment. The principal 1s concerned with decisions to s¢t priorities to improve and .

matntain building programs of instruction. . ,
The province of Instructional Evaluation is that of the principal and the teacher. .
The principal is responsible for directing the, teacher's development of instructional -
evaluation and reviewing the us(_of instructional evaluation. The teacher is con-
cerned with decisions to set’priorities to accomplish and improve instruction. The

teacher obtains information through instructional evaluation of how instruction is .
meeting the needs of the students. Results are reported %o students, varents and
the principal. From instructional *evaluation the teacher decided appropriate con-
tent, media, sequence, activities and student groupings for each student. .The R
. teacher also obtains information from instructional evaluation on the-overall

effectiveness of the instruction for decision-making regarding teaching strategy,

materials, and time allocations. - .

S ]




1.2 Design and Implementation of BloomingtQn Mathematics Assessment

The design of Bloomlngton Mathematics Assessment yas to ''piggy-
back" on the comprehensive activities of state wide assessment, This .
~required, within Bloomington, extending of the number of students .
tested and utilizing working groups of teaching staff for rating and
analysis activities. Instrumentation and sampling for the assessment
was provided:from the state assessment office. The instrumentation re-
quired definition of objectives, writing of exercise packets, develop-
ment .of student questionnaires and the development of school question=
naires. - . » . ,

INSTRUMENTATION e ' L

1. Objectives: Initia) objective deve]opment‘activities for
mathématics assessment were undertaken in 1972 in conjuction
with pH3ot phase activities of the Minnesota‘Educational Assess-
ment Program. This pilot phase focused on grades three and six.
' Final sets of objectives for assessment of nine, thirteen and
seventeen-year-olds were completed during the fall of 1973. The )
, devedopment of all, objectives involvegd input from .educators in
- higher education and public and private, schools as well as from
prof9551onaf organizations and lay persons -

i .The structure of objectives remained consistent across ages,
with emphasis-given to appropriate age categeries. Each set of
objectives was wrltten‘20 cover six cognltlve Jevels. The six

D, .
cognytlve levels were: .
.
p

' Recal] and Recognition . - ) ‘
Performing Mathematical- Manlpu]atlons . '
Understanding Mathematical Concepts and Processes"
ProbJem'Solv1ng . . N .
Analyzing Problem S1tuat10ns : - . )
Apprec1at10n e _ '
X - : . .
2. Exer01se Packages: A team of six mathematlcé éducators .
deveJoped exercises based upon objectives ta ‘bé. measured. “Jydy.
) . Halvorson,Kennedy and Dr. Louis Cohen, Jefferson were part, of
this writing team. Content validity .of exercises was establlshed
by another .group pf mathematics educators. Exercises were Screened .
’ s and then field tested with apprOX1mate]y 290 students for each age .
’ group in twelve schools representing Jarge city, suburban and rural
dlstrlcts in the winter of 1975. Based upon field test results,
a’ total of 210 performance exercises were divided into three
approximately para]]e] packages requiring a total administration
time of 100 minutes per package In addition, three appreciation
Jevel exercises werg included in each_package. A tota) of fifty- B
six exercises were taken from National Assessment to provide a
- . basis for comparison with national, results on these exercises.
: ? Seventy percent of the exercises were mu]tlp]e ch01ce items and T

thirty percent were open-ended. N

O 1 & (A D)

<

. < .
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i - 3. Student Questionnaires: The last six pages of each exercise
package contained twenty-three questions which requested information
‘ . from students related to the following kinds of variables: (1)

grade, (2) sex, (3) racial background, (4) home and family back-

ground characteristics, (5) general attitudes toward school ahd

mathematics, (6) participation in school programs, (7) mathematics

materials used in instruction, {8) educational aspirations and

(9) information concerning parental education and occupation.

' .

4. School Questionnaires: Each school participating in the math- - .

. .- ematics assessment provided inmformation for each of the following

classes of variables related to that school: (1) size and type

of community, (2) socioeconomic characteristics of the school -

population, (3) characteristics of mathematics programs within the

school, and (4) ratings of the adequacy of facilities, materials, .

and professional and supportive staff. '

This data allows Bloomington comparison with 'similar district
performance.

SAMPLE DESIGN . .

.
y 1. Statewide Sampling: A two stage stratified sampling design was
used to select random samples of approximately 5,000 pupils for
, statewide testing for each of the packagesof ?athematics exercises .
used. The schools to be tested were select&d in the first stage.
‘ ’ The second phase was the random selected schooks. The sample designs .
for the 9, 13, and 17-year-old groups had these characteristigs:

(1) A-random sample of students was drawf® from each pop-
ulation; viz. of nine-year-old pupils, born between January 1

. and December 31, of 1965; .of thirteen-year-old pupils, born
between January 1 and December 31 of 1961; and of seventeen-
year-old pupils; born between October 1, 1957 and September 30,
1958. -

L ' (2) Each of the geographical reporting regions of the state
A (see Figure 1.1) was represented in the sample so that the
results could be reported for each of them with statistical
precision. These reporting regions are consistent with the ,
GovVernor's planning regions, with the exception : At Region 1
and 2 were combined to form Assessment Region 1.

- (3)- A matrix sampling approach was developed to shorten the
length of individual student testing time. Each student
selected in the sample took one of the exercise books of the
“~ mathematics exercises. . :

I

(4) Length of the assessment session,for each student: did not
exceed two hours. .

3
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2. Bloomington Sampling: A random sample.of pupils was drawn
from the entire student population: The size of this sdmple
was intended to a)low generalization of results to the level
where district performance would be assessed. Matrix sample
design was used so that each student took only part of the
tota) test package.

-

DATA COLLECTION ' . ,
1. Statewide, “ . . e . _' o o, . .o
The mathematics exercises of statewide assessment were admin- R
istrated by a team of forty trained exercise administrators. Paced-
. tape recordings were used to standardize the administration of (1) ;
directions given to students and (2) the time allotted for each
exercise.
Table 1.1 °
STATEWIDE MATHEMATICS ASSESSMENT
DISTRICT/SCHOOL/STUDENT PARTICIPATION .
PARTICIPANTS 9 13 17| | PARTICIPANTS . 9 13 17
School -Districts 248 296 300f { Students Selected _ 13,063 18,610 19,152
. _ . Students Participating 12,160 17,249 15,696
Public Schools . 412 386 341 Students Not
Non-Public Schools = 72.- 57 28 Participating 903 1,361 3,456
TOTAL SCHOOLS "‘484 443  369| | Student Participation . ) .
) Rate 93.1% 92.7% 8%%
P L4

2. Bloomington Data Collection

Each participating student in the Bloomington schools was asked
to complete one package of the mathematics exercises. Administration

“of the exercises was identical to that of the statewide program.

Table 1.2 includes student part1c1pat10n data for the BJoomIngton
schools.” The table indicates that of the students selected at each
age level, 91.7% of the nine-year-olds,.91.8% of the thirteen-year-
olds and 75 0% part1C1pated in the mathematics assessment.

‘Table 1,2
BLOOMINGTON MATHEMATICS ASSESSMENT .

PARTICIPANTS 9 13 17 )
'Students selected” 600 900 909
Students participating 550 826 " 675
Students Not Participating - 50 74 225
Student Participation Rate 91.7%. 91.8% 75.0%

16

13




SCORING, DATA ANALYSIS AND REPORTING

-~
= »

All open-ended exercises were scored by National Computer Systems,
Minneapolis, Minnesota, by coding student responses into several categories
of correct and incorrect responses to allow for diagnosis of the types of
errors made by seventeen-year-olds. A raw data tape was then created Qf
all responses from student questionnaires, student performance booklets,

school questionnaires and district questionnaires.

Triangle Research Assoc1ates edited the statewide tape built the
data analysis file and produced the output necessary for data analysis.
TIES Research Division produced the output for Bloomington's results.

The Office of Statewide Educatlonal Assessment analyzed the state-
data and prepared the written reports of the-state results.

Orville Ruud and Dr. Rosemary Schneiderhan prepared written reports

of the results of Bloomington student performance.

Teacher members of thé

analysis and reporting committee wrote statements of overall results,

concerns, and recommendations.

K
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ANALYSIS OF MATHEMATICS PERFORMANCE BY OBJECTIVES IN
& COMPARISON TO TEACHER STANDARDS AND IN COMPARISON TO . ~
OTHER MINNESOTA STUDENTS

2.1 The Analysis Process

Results in this chapter will be reported by student performance
on objectives, i.e. the number of objectives where student performance
rated strong; the number where it rated weak.

Interpretation Committee Classificatiog Procedure i

A_committee of Bloomington teachers provided a judgment concerning
the strength or need of instructional practices based ‘upon student per-
formance on each obJectlve as compared to:

(1) The criteria of teachet rating of desired performance,
(Criterion measure) !

{2) The performance of other Mlnnesota students
(NOrmatlﬁe measure) 4 .

~. o . .

Student pé}formance ‘on each_objective was judged to fall into one
of the following classifications:

.
< ¢

(1 Strepgth - " .| (4). Potential Need ' .
(2) Potentlal Strength (5) Need '
(3) Acceptable .

-3 7 )

Approx1mate1y a 2° difference was used as a guldellﬁe to judge a strength
comparison to statew1de performance.

2.2 Student Performance by ObJect%ves.— Nine-Year-0lds . -

re

- )
_Summary of Student Performance by Objectives

Table 2.1 below gives a breakdown of the number and pefcent%ge of
obJectlves by performance level.

, CLASSIFICATION OF PERFORMANCE ON b
OBJECTIVES FOR NINEYEAR-OLDS

< ‘ ' - Comparison to Statewide
. Teacher Criteria . i Performance
Classification * Number of | Percent of, .. Number of ‘| Percent of .
. Objectives]All Objectives Objectives All Objectives
‘ '4 _:‘ ‘4‘/ ]
Strength . ’ 14 |7 21 32 . 48
,:Petential Strength ) 6 9 ’ . | A ) 2
Acceptable 14 o221 -31 47
‘ . B B .
.Potentlal-Need 7 11 — 0 - 0 h
Need " | 25 7 38 3 4
TOTALS 66 100 66 o

18 15 S L




.

As can be seen in the preceeding table, pérformance levels for,
. 9-year-old pupils on 34 of the 66; objectives by teacher criteria
measure and 63 .of the 66 objectives by comparative measure were judged

as acceptable or. above.

~“Performance levels on 82 of the objectives by téacher criteria
measure and 3 of the objectives by comparative measure were Judged
. as representing a potent1a1 need or a need.

A complete rating of performance is found in the appendix.

\ Of special interest are the objectives judged as indicating strength
on both criteria and comparative measure and the 3 objectives represent-
ing need on both comparative and criteria measure. These objectives and
representative, items are presented on the next pages as special strengths
and ‘special needs. The performance percentages are those for the item

examples.

Performance percentages for the obJectlve categorles are in
appendix 2. 1 2.2 and 2.3. .

[
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SPECIAL STRENGTHS - ﬂINE-YEAR—OLQS

L]

) .‘ . . 1 .
IA1  The student will demonstrate competency in the r 1 of basjic

‘I’ sums .up. to }8. %

- . t N 3
| ]

. BLOCMINGTON | TEACHER MINIMUM . .STATE
PERFORMANCE” CRITERIA ' PERFORMANCE !
o K ! - t
' 95.7 .. %0 ; r 94.5 ’
5 N ‘ —
' Al v N ° PN
* 4. Do the following problem: —_— ) s
8,+5 =" -
/ .
ANSWER
IH The studént will deﬁonstrate4competency in the recognition o -

inequality and equality symbols. |,

-

. t .
BLOOMINGTON TEACHER MINIMUM . STATE : ’ s
 PERFORMANCE C2ITERIA . PERFORMANCE

" - si 74.6 ‘ 40 %

] ’73.7; ’ |

‘% . ' ) ’ 0 .
: 6. Match the symbol with its meaning:

. @OO@E® i add . a. #
.@@@@@ is equal to - b. >
g @@@@@ (islessthan ' . < |
. @OOOE is greater than = d. + .

,.
»<

-

™~
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SPECIAL STRENGTHS - NINE-YEAR-OLDS

The student will demonstrate competency in performing mathematlca]

1IC1
manipulations in finding the ordinal number. -
r ‘L
BLCOMINGTON TEACPLR MINIMUM . STATE
- PERFORMANCE CRITERIA PERFORMANCE
v N )
95.0 80 ° 92.3 *
~ )
r \
34. In the picture below, if the square on the left is the first square,
the square with the X in itfis in what position? .
. » - ‘\
o DY i
'O fifth
«O sixth
. O seventh k
¢
O eighth
Q I don't know. '
4 ? ( . . N
\
74 i
Yoe

A




SPECIAL STRENGTHS - NINE—YEAR;OLDS

1101  The student will demonstrate competency in distinguishing between
pairs of sets which are nonequivalent and those which are equivalent.

BLOOMINGTON™  TEACHER MINTMUM STATE

. PERFORMANCE CRITERIA . _PERFORMANCE

l . b4 . . - . 1. ’

. . H ]

- 89.2 . 80 1 o ’ 85.2 ‘
- \1

'42.  Which one of the following pairs of sets has the
same numper of elements (members)?

O
c v
& .
C /B s \ || e
1 B ~ ‘» -
. . +
. ‘O .
!
- ] ,
e, 4 . —.Z
I don't know : , . :
LY

19

of




SPECTAL STRENGTHS - NIN!?LYEAR-OLDS

II1G1 . The student will demonstrate understanding of odd and even numbers

by stating whether a given counting number is even er odd.
R 3

-

BLOOMINGTON  TEACHER MIKIMIM | STATE
PERFCRMANCE CRITERIA PERFORMANCE .
' ' ; - ’
79.6 60, 76.8 '

and fill in the correct*c1rc1e

? odd even . I don't know.
Ao O O o ‘
. o \ .
B. 365 O O C \\\ -
R C. ' 28‘ O ’. B NI \ l‘w
E O - C .
. D. 7 O . . O . O " f- .
' E. 111 O C ) C - - !
20 L e

’

-

’

‘20. Decide whether each of the follow1ng numbers 1s bdd or even -

1}

Y

IIIL3

The student will demonstrate an understanding of the propertles of

" addition, subtraétion and’ multiplications by correctly 1nd1cat1ng . . t -
one different sum or product of zero and any other number. - . s ‘ ’

¢

'BLdOMISGTON TEACHER MINIMUM ©

—_— STATE \
PERFORMANCE CRITERIA PERFORMANCE =
» \ - * N
£ ‘96..2 . 28 . 90. j . 94.73 l . .

21. Do each of the problems below.

A
r




’

1 . ’ . “‘./‘, .
SPECIAL STRENGTHS - NINE-YEAR-OLDS * ’

. oA . '~;
N IIIP1 The student will demonstrate an understanding of the concept of
subtraction by correctly determining differences between two Jengths

L L) .
-@ , | y
: . . . .
£ 14

: . » l
' BLOOMINGTCN  TEACHER MINIMUM STATE ~ ~
‘ PERFORMANCE ' CRITERIA - PERFORMANCE
. ! 88.8 80 } ‘ 84.79, .
) :
\ \
‘j. - . L}
IE. ’ -
j. '
: 4o - '
lgu Look at the picture below. . -
S ,
- i .
.' ) -/ —c ,'.- v N \l
. - , G v Nl :. l
, (- pelerL A \ e
. [
‘ ) |
N oy )
. . -ttt + 11—
. . 2.%2 4 5 6 7 8 g 1011 | 2j 13
’ i .
|
b
( PENCIL .B >>,
8 e -
, ‘ *_ How many units shorter is PENCIL B than PENCIL A?
O s o _
; o &
’ QO 10
Y
. ; QO 1 don't know.
w ¢ a

. . .
.
“a
.
\
.
‘ ‘




SPECIAL STRENGTHS - NINE-YEAR-OLDS ' N
) .

IIIQ1  The student will demonstrate an understanding of probabidity.

*

BLO(EMINGTO?J TZACHER™ MINTMUX ) ! STATE \
PERFORMANCE CRITERIA - PERFORMANCE
79.4 T 60 ‘ - 73.8 -
(. ’ ) &
’ LS
“ - *
40. Pete was playing a game with a spinner

(54

like this: )
J

The spinner was divided into 15 sections of equal size. ~Five of ~
these sections were white, two were blue, four were red and four
were black. What is the most”likely color for the spinner to
stop on? _ . .

~ -
O white

O Blue

() Red

(O Black

(O I don't know.

e,

IR




SPECIAL STRENGTHS - NINE-YEAR-OLDS

i - s
S VA12 The student will demonstrate competency kn re gnizing patterns and
‘ making simple generalizations in identifying the offmmon attribute of

a set, L : N

BLOOMINGTON _ TEACHER MINIMUM - STATE _ o e
PERFORMANCE . CRITERIA PERFORMANCE .
R . :
67.5 60 ‘ “' 59.2/’/ L ‘ :
L L) A ‘ - ‘ 3 ,

. 'Look at the three shapes below:

-

D
2

-t {

"

-

' . . ' .




SPECIAL STRENGTH - NINE-YEAR-OLDS

VH The student w111 recognlze counter examgles in understandlng that

subtraction is non~commutatxve
/

BLOOMINGTON
PERFORMANCE

TEACHER MINIMUM
CRITERTA

¥

k4

STATE
" PERFORMANCE

| .
59.2 : 80 ,

b vty S

St. When adding, you can reverse the order of the numbers being

added and still get the same ansuwer.

For example: 5 + 7=12and 7 +5 =

5

When ssubtracting, can you reverse the order of‘the numbersﬁbeing
subtracted and still get the same

O yese
a Onb

C) I don't know.

answer?

' l ' ‘ 54,85

12 .

!
/

-
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: 755CIAL 'NEEDS - NINE-YEAR-OLDS

I -~ ’ - .. o®
ITA4  The student will demonstrate competency in performihg mathematical

‘ manipulations involving fw the difference between numbers involving
. regrouping. ’ . i |

rd

¢ . BLOOMINGTON TEACHER MINIMUM :» STATE ) .

PERFORMAMCE .- CRIVIRIM PERFORMANCE _ - '
3 .
, 28.5. - 75 32.4 g

37. Do the following subtraction: . )

| / . LI
1,054 ) -

- 865 =




. . .
. v s 4

_SPECIAL NEEDS - NINE-YEAR-OLDS . o T

IIIOl The student will demonstrate understanding of ’fnathematlca] concept
of ‘addltlon by 1der}t1fy1ng equivalent stateménts 1nd1cat1ng the same

- K
. sum. - . -
’ . . . B} » g N L

~ 4 B i » L

o
R

- _ BLOOMIXGTON  TEAGHER MINIMUM , v STMTE I
' , PERFORMANCE ~ CRITERIA | | PERFOPMAXCE , -
L ‘ 76,8 85 } ‘ 74.21 ‘ t

\ 33, Is the following statement true or false?

. : 15+ 3210+ 8

vk O True : ' o » :
O False ) ', | S :

T OI doh't know" ;




. )

IVG The studept will demonstrate competency in solving problems of
determining tfle distance traveled from two odometer readings.

!

L
'

. BLOOMINGTON  TEACHER MINIMUM STATE
] PEREORMANCE - 'CRITERIA - PERFORMANCE .
' a1.5 " . 60 ' . ' . 48.3

/i 9. At the start of their.trip the 'odometér on the Smith's car looked -
i like this[OJ7I6TST4]. At the end of the frip it looked like
, © thisTOITIZT717]. How many miles did they travel?

O321,4

A QOe6s4 .
.- O - ' S
O 123 ' - ‘ .

O I don't know.




SPECIAL NEEDS - NINE-YEAR-OLDS

IiL2

+

manipulations by reading a matrix or table.

The student will demonstrate competency in pérforming mathematical

"‘.,..
BLOOMINGTON  TEACHER MINTMUM' STATE
PERFORMANCE ‘CRITERIA .~ TERFGRMANCE
82.3° 60 78.5 )
: . !
3 ‘3

¢

1}; In the table to the right, which éhape is in row B, cdlumn 37

" O

a

o 0 O
4@

- -
4




. NINE-YEAR-OLD PERFORMANCE SUMMARY el

4 ‘ : ’
.
A3
. . A
) .

N - qc" - .
Bloomington 9-year-olds outperform state 9-year-olds in every group

of skills, including what the populace generally would consider basic

skills. Whereas 96% of the objectives were identified as being at or

above an acceptable level, only 4% were identified as needing additional -
attention. Bloomington 9-year-glds do significantly better, compared to
critérion and comparative measures, in the following related objectives-
properties of addition, mathematical symbols, concept of odd and even,
simple subtraction, ordinal numbers ahd the 0 principles. The assess-
ment results demonstrated the breadth of the Bloomington mathematics

. program through significant performance superiority in areas not con-

sidered basic to all programs, such as use of a matrix, using concepts
of set theory and applying probability theory. -

In relation to these same measures, quomingion teachers recognize-
that at this age, their students do not perform in an acceptable manner
ip subtraction involving regrouping (borrowing) and in recognizing
equivalent statements. : ) ‘

Even though, by state standards, only 4% of the objectives analyzed
are recognized as needing insfguctional attention, Bloomington staff

‘members have identified these additional 28 objectives as needing

increased instructional emphasis because student performance on these
objectives did not meet the performance level they expected.

Multiplication facts _

Reading and writing fractions

Addition, 2 + 3 digits .

Addition, 3 or more addends -
Expanded notation (addition) )
Multiplication
Division - —

o et
USSR —

Measuring segments
Rouynding-off
J0. Set theory ,
- 11. Concept of addition (set theory)
12. Fractions (simple)
13. Addition, number Jine .
14, Subtraction, number Jine

15. Weight units’ '
16. - Subtraction® concepts, missing addend
17. Verbal statement to sentence ,

18. Number sentence selection,

19. Word problem :

20. Word problem, reasoning

OO NV LN -

. 21. Estimation
22. Change
23. Perimeter
" 24. Measurement differences '

25. Extraneous data

26. Ordering fractions
27. . Sipilarities in geometric figures - 2
28. Ordered.pairs. . .

s
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. 2.3 Student Performance by Objectives - Thirteen-Year-0Olds - \ -

e Summary of Stu&efr;t Performance by Objectives ) , . .

< Y

Tab]e 2.2 beJow gives a breakdown of the number and percentage -
of objectives by performance ]evel g
Table 2.2
CLASSIFICATION OF PERFORMANCE ON _
OBJECTIVES FOR THIRTEEN-YEAR-OLDS s
. . . 'y
Comparison to Statewide
: Teacher Criteria & Other Similar Performance
i . !
* Classificationm Number of " Percent of Number of Percent of
Objectives All Objectives Objectives All Objectives|
-+ Strength 25 . 37 ) 33 49
Potential Strength 10 i 15 9 ¢ 13
Aceeptable 4 6 11 £6 -
?
. .Potential Need ' 16 24 6 _ B 9 ‘
Need : . To12 _18 8 12
TOTALS 67 100 67 99 '
- AY
RS X \ -

As can be seen in the preceeding table, performance levels for 13-year-

* 7 old pupils on 39 of the 67 objectives as measured by teacher and én 53 of ‘ .
the 67 obJectlves as measured by comparative performance were judged to be

acceptable or above.- A complete rating of performance is found in appendix 2.2. .

S .

Of special interest arefthe 12 objectives judged. as strengths both by /-
teacher criteria and by camparative measure and the 2 objectives judged )
as needs by both measures.

(LR PRV nres s

- - | 3 3 } : . . -




4

SPECIAL STRENGTHS

IB4 -The student will recognize the symbols, % and a/b.
BLOOMINGTON TEACHER MINIMUM STATE -
PERFORMANCE CRITESIA - -PERFCRMANCE .
3
87.5 40 84.2

T

‘8. In the statement, “Today 20% of the.students were absent fro[n schbol”, which
one of the following statements best describes.the meaning of the sympol %?

® 20 students were not in school.
® 20 students out of every 100 students were absent.
© There were 20 more students.in school than were absent.

@ More than 20 students were absent.

-

®I dc;n’t know.

IC2 The student will recognize definition of polygons, base, altitude,

-

perimeter. , ,
BLOOMINGTON  TEACHER MINTMUM STATE  SIMILAR DISTRICT
.  PERFORMANCE CRITERIA PERsCRMANCE  PERFORMANCE
74.8. 20 65.8 67.1

12.  Part A. . What is the altitude of the triangle -below?

-®AB

_ ®8C
©AC
@BD

2
Fs

®I don"'t know.

A

Part B. What is the perimeter of the triangle ABC below?

" @22 inches
. ®18 inches

© 14 inches

@ 28 inches *

‘ @1 don‘t know.

31




IE2 The student will demonstrate a knowledge of symbols, =, exponent,

>, <,%, a. ‘ . . .

“ BLOOMINGTON ~ TEACHER MINIMUM STATE
PERFORMANCE CRITEPIA PERFORVMANCE
89.7 50 l l 89.9 ‘
6. i = .
Which of these symbols =, > . < ., correctly completes the following sentence:
4 + 3 3 + 5 ’ '
- \
@> _
®= : _
©< T s

@ 1 don't know.

.

IF2 The student wil] demonstrate a knowledge of scientific notation.

¢ r

BLOOMINGTON  TEACHER MININUM  NATIONAL STATE. -~ SIMILAR DISTRICT o
PERFORMANCE CIITEPTA PERFORMANCE  pznrcariavce ~ PERFORMANCE
45.4 ' e : .
_ 20 37.5 , 36.5 , 36.5

¥

21.  Which one of the following is another way of expressing 3.6 X IO2 ?

~

. ®3 - - Lo
® 360 T ey
© 3,600 . o
g @36,000 " -

® 1 don’t know. ‘

’ ‘_;{" .
- 4 [ 8 ‘) ] " [] -




ITA1  Thé student will perform mathematlcal mampulatlons 1nvolv1ng the -
: . " basic-operations with whole numbers.

¢~ BLOOMINGTON  TEACHER MINIMUAM . NATIONAL - STATE
PERFORMANCE  * CRITERIA PERFORMANCE PERFORMANCE- .
° : B L, e sw ..\. At an \-"- PR .“ .
{, - 8746 et 40'—"1“ T emgh 81,0 - o ‘

3

6. Do the following subtraction:

s ° : 1,054
- _ 865 - .

LS

.1IF1 The student wi)l perform mathematical manipulations using’ formulas
in real situations.

BLOOMINGTON  TEACHER MINTMGM i STATE
PERFORMANCE CRITERIA DERFCRMANCE-
’ : 64.4 30 I W ] £ 60.2 ‘

t

30. The distance traveled -is found by multiplying the rate times the time, or
- ’ "~ D=R x T. Given that D=45 and R=3, which of the following is'T?
. . ) o

. ® 48 p , R
@42 . , . < ' ro~ ]
. @I . PR . -
. ’ - @I5 . '-:",;j_ : D :

@® " don’t know. | ) S

¢ 7 . .




IEs N
?

IIIA1 The ¢tudent will demonstrate a competency in translating a simple
verbal statement to an equation or inequality.

STATE. ..

-, BLOOMINGTON' TEACHER T INARAM
/' PERFORYANCE CRITERIA PERFORMANCE .
61.4 —_— 20 > . "~ 53.9 - I

s |
\
35. -'Which of the following represents the, expression, “the sum of a )
number and 3-times that,number is less than 30”7 .

@x + x <30

®3x — x=30" §

®x + 3x < 30 ) .

@x +3x>30 ' ' ‘
\ S ‘

®1 don’t know.

' - IVA2 The student Wi‘I’I‘d?mWstrate a{ competency in solving problems
by finding 1rre1evant data 1,nc1uded in a problen.

-

[ <

Je

. BLOOMINGTOY  TEACHER MINTMOM STATE SIMILAR SCHOOL
JEEPA D PERFORMANCE CRITERTA - PEPEORMANCE ~ PEPFORMANCE
' 1 » g - 13
R CRT R 60 | 77.5 ' . 79.4
Ne - , |
45 At 20 kilometers an hour, how long will it take a snowmobile
’ ) > that costs $1,050 to travel 150 kilometers? What information,
’ . if any, is UNnecessary in the above problem? -
) ) ,® Thé speed is 20 Kilometers per hpur. i
- . ® The snowmobile costs $1,050.
, v © The distance traveled is 150 kilometers. : i
@ None, everything is necessary.
) " @1 don’t know.
- | e
k -

34




a

s b .
IVA4 The student will demonstrate competency in Solvmg prohlem Y .
finding examples that verlfy a statement.

A

‘ : ~BLOOMINGTON  TEACHER MINIMIM  NATIONA STATE ‘
PERFORMANCE CPITERIA v DERFQRNCE PERFCMANCE - .
61.9 " 60 ' 51.2 . ' . 5571

@

47. If nis an odd dumber, what can you say about n + 1?

@ It is always odd. o F
® It is atways even. ) N

“@

© It is even or odd depending upon what n is.

@ | don't know. o ‘




L] A

<IVA3 The student will identif); the statement of a problem -&'Which the;e' ! '

is insufficient data and indicate the needed data. . g .
BLOOMINGTON TEACHER. MINIMUM ) STATE SIMI SCHOOL- .’_
(PERFORMANCE ' CRITERIA . . -/ ‘ \;\\w«g“mo%g.x\gﬁ ,.P‘:B, E o oo se it

. 95.4 60 -,
. ) ‘ \ 91 8

-

41,\ Fred decided to take a trip to his grandmother’s house Jh h|s mfm—
' bike. It costs Fred 5 cents to run his mini—~bike one mile. We want
to know how much Fred’s trip will cost. What else do we still need

to know? . , | »

*

®How much the mini—bike cost when it was new,

®How many miles Fred can go on one gallon of gas. ‘\
©How many miles it is to Fréd}s’g‘randmother’s house. ‘
@How large a mini—bike Fred has. . }
QI don’t know. b
IVAS. The student wi)l demonstrate competency in problem solving by finding
examples that contradict a statement. . .
- . ang ' 00L
BLOOMINGTON  TEACHEP. MINIMUM STATE ) SIMILAR S(;H
PERFORMANCE, CRITERIA o PERFORMANCE  PERFORMANCE
d 7 7 .
60.1 45- " I . } 57.8 I 59225
% . R . I
A4,  Select the pair of prime numbers which shows that the state—
-ment, "“The sum of any two prime numbers is divisible by 2"
-1 NOT always true. :
: ®11, 13
®7, 23 v .
s @2, 19 : .
@5, }1 . .

- ®! don't knéw. .




. . -»' . . ’ s .
. VG  The student wil] demonstrate competency in mathematicalv‘\izsoning
a by suggesting the reflationship between parts of geometric figuwes. )

© o BIOMINGTON ;,TEA;HER MINIYUM  NATIONAL STATE . wraollhe et oo

¥ ooz e % PERFORMANCE RITERTA ™ " EERFORMANCE ~ "PERFORMANCE - -

8 Z—

; R ° . » .
. '\,. ~ 78.3 ‘ ' «30 y 60.4 l - 73.7 i el
o L -
) ! 1 =T '
- - tl ’

kS
L] \i !

7 49. Shown below are two squares. A and B are the centers of the squares.

. What 1s the distance in inches from A to B?
; )
ANSWER

v
>
™

NA
r §
N
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SPECTAL -NEEDS

{ .

v " T . . Y -
The student will be ablé -to perform zﬁathemat‘ic,a‘l manipulations

involving rounding off numérals to the nearest”ter; hundred or thousand.

: . !
. BLOOMINGTON TEACHER HINIMIN \ STATEC y :S'[MILAR SCHOOL
. PERFORMANCE RITERIN PERFORMANECE - PERFORMANCE
] - ' i R
55.0 50 . 57.0 . ‘56.4
1 . - .
d 24. " Select the true statement.
- ) .
. ®4507 rounded to the nearest tefs is 4500.
f @4507 rounded to ‘the neareSt thousands is 5000.
' ©4507 rounded to the nearest hundreds is 4600.
} @4507 roundpd to the nearest thousands is 4000.
N I~ .

- ®1 don’t know.

N 1 ' 3
IIIH2 The studént will demonstrate competency in understanding mathematical

.‘ processes<by 1}]ustrat1ng a Jinear relationship with a graph for the formula.
! BLOOMINGTON '”:ACHER MINIMUM - .\'ATIO.\'AL STATE SIMILAR SCHOOL
PERFORMANCE CRITCRIN PEFPFCRVANCE APERFOR\N}_\'CE PERFORMANCE
. N
. 31.6 40 , 13.3 " 17..9 19.8
P
Y/
‘;’ , _ 43, ) Which "c‘rrsu{shows part of the graph of the equation x = y?2 -
. . s A
R .
* v 10 N ‘ 1 I B -L, Y ’ 10
¢ - = -t -t
. 1 f 8 -+ i-——l‘ 8 L1
- 76 ot ] ! 4\ o
OR% . @y H
; 4 L ©y .
| . ; 4
e LY
- : oA T 2T
, e 2 4 6 810 7, : 2 4 6 8 10
LY ' . x
!
< -
. . .
‘ 'd ' :
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THIRTEEN-YEAR-OED ‘PﬁRF’ORf'!AI_\’CE?'SH&NARY‘g oL -
H . '_' ‘,." . A , ,'.'_
- .

+ The comparison of Bloomlngton 13-year- 2olds pérformanCe with the \
performance of 13-year-olds in similar districts in Minnesota shows that
of the 67 comparison objectives analyzed Bloomington 13-year-olds scored
significantly above their counterparts in 28% of these objectives and
significantly below.on 6% of these’ obJectlves. Overall, Bloomington ” . .
student performance 51gn1f1caﬁt1y exceeded that of the1r suburban counter- .
parts. - ™

- o3 ) - ,’f ]
Statewide results showed a greater. difference in performance of

Bloomington 13- -year- -olds. They‘out performed their counterparts in 39%

of th& 67 comparison objectives, and fell.below on only 3@ of the objectives.

The performance of Bloomington students sagnlflcanrly exceeded that of their

statew1de counterparts. o , . /
Even though. by state standards only 3 of the 13-year-old obJectlves

analyzed are recognized 4s needing instructional attention, Bloomlngton

staff members ideptified these 14 objectives as probably needlng instruction-

al emphasis. These objectives were rated as 1mportant objectives and student

performance an these objectives did not meet the.minimum performance level *

expected by teachers.- g Lt

' - Recognize diameter, radius and circumference of a circle. (IC3)

.- Knowledge of metric prefixes - kilo, hecto, deea, centi, milli, deci. (ID2)

- Select definitions of integer, prime number, divisibility & square root.

(1G2) . . | -

¢
«

- Compare with decimals’ (1IA2)

-+ Compute with fractions (IIAS)

Al

- Convert repeatlng deﬂ;mals to fractions (IIA8)

- -

- Determine greatest-common d1v1sor, and lowest common d1V1sor and prime . "
" factorization. (IIA9) '

t

*Compute perimeters, areas,-volumes based on linear measures, ‘(IID2)
\ . :

Given 3 values in a;proportion, solve for the fourth. (IIH3) r

~ . 3

Determine the number of combinations and permutations of events. (I11J4)

Represent a-simple set of data with an appropriate é}aph.' (111B1)

t

Identify the formula or relationship described in a problem such as
d = rt. (IVBl)

"

Determine in how many differeent ways you can make totals, such as 4¢,
7¢, 13¢, 19¢, etc, (IVE1)

Read and ggterpret a table-of data. (IVF1) . g
ST, ‘*.__ -

. - 38A

42




. -.. a4 . . LI . .
. 2.3 &Student Performance.by Objectives - Seventeen-Year-0ld o ) /) :
. SV "~ ' Summary of 'Studen't'. Performancy b‘y ijectiies .
) Tablé'belowlgivés a breakdown of the ﬁumber.ana percentagc‘of *:.. "
. objectives by performance leve]. f : - s
& ‘ , %abie 2.3 . ' _
- ' CLASSIFICATION OF PERFORMINCEvON
, | OBJECTIVES FOR SEVENTEEN-YEAR-OLDS
S ‘] . ' " Comparison to Statewide
‘ - Teacher Criteria . Performance
: ) Classification ¢ Number of Percent of Number of | = Percent of-
; Objectives | ALl Objectives Objectives All Objectives
? Strength’ o 14 21 - Co32 - 48
. ': Potential Strength 6 . 9 1 _ 2
® Acceptable 14 ' 21 31 47
! Potential Need ° 7 ) 1 - - . 0 0
Need SR U T
TOTALS 66 100 66 101

As can be seen in the preceeding table, performance levels for 17-year-old
on 44 of the 57 objectives were judged as acceptable or above in relation-
ship to teacher expectations. This represents 77% of the objectives. - -
Performdnce levels of 17-year-old pupils on 53 of the 57 objectives were '
judged as agceptable or above in relationship to performance statewide.
A complete rating of performance is found in appendix 2.3

SPECIAL STRENGTHS» .

A -

) Of special interest are those objectives 3udged‘as strengths or needs
on both criteria and comparative measures. These objectives are termed
special strengths and special needs. ) T, :

¢




-

» ! ¥ ’ - - ‘ . ' \ . ’_ [
s SPECIAL S}I‘RENG’I“HS ‘- SEVENTEEN-YEAR-OLDS . . _ : )

L . ot ]
\ i . B . . . -
¢ * . BLOOMINGTON TEACHER -MINIMUM . STATE SIMILAR SCHOOL
PERFORMANCE ‘ CRITERIA PERFORMANCE PERFOR}MNgE
60.4 ¥ 3 . - - |". 5.5 ©43.0
.- : . . * . /—.‘. ,\-.' .
IC3 The student will demonstrate a competency in knowledge-of algebraic
: symbolism includidg F(x)2-logistics X exponent X. - L .
4f.  If £(x) = x + 1, what is the value of £(2)? - L
e . " ANSWER 3 . -
P 4 . v ) =
Froooo - \
BLOOMINGTON TEACHER MINIMUM . STATE
- PERFORMANCE CRITERIA* PERFORMANCE ' g
. . . R | e ; I N '
| A X
S Tes oo s ;
. IE  The student wil) demogbtrate a competency in k‘rfow]edge of terms in
. algebra such as: ' -
. ~ IE1  Va iable, }inear, quadratic équ'ation, coordinates, ordered péirs, .
: ' rational and real numbers. . - _ ‘.
, Sample 40.  Fill in the appropriate circle 10 show whether each of the following is a
Problem linedr or a quadratic equatjon. . )
. . « ", . “ = .
;- Linear Guadratie : ' : . .
A ¥ '@ 6y = 24 -
B' . @ @ x2.+ ?} = 6 ‘" . B ,
/ -~ 2 ) [N 2 V‘ I
C. \@)‘, ;’)\- . <X + 3xy + y© = 24, . .
b. & . © . 3x + 4y = is. . s
" BLOOMINGTON TEACHER MINIMUM ~ " STATE , )
K * PERFORMANCE - . CRITERIA . __PERFORMANCE , .,
¢ . e . 5 )
|. , 35.4 .10 ‘ ' i 32.8 L
b © 22, Which of the fol?owing listed relations.in a funotion? ‘
IE2 Function, inversa . oL . . .
! . . ) . , !
Sample ® {-5, 10) (1, -10) {—5"' 5) (1, -1}
. Problem ® {14, -5) (7, 6) (4, 5) (7, -6)} ‘
- 2. 1 2' 2 3’ 3 (4’ 4) . .. ] l‘L
94<e)( ) (3,3) oo e
b, {16,319, 7) (2, 0) (8, 6)} : -\
/,\ -
< A ® | don't know. .

X *_ . .' | 49 44 .. B
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SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS

" BLOOMINGTON TEACHER ,
_PERFORMANCE CRITERIA °
©40.4, o " 10

2

IL2 Identification of graphs of parabola, hyp‘erbolag éllipse.

. STATE WIDE

' PERFORMANCE

32.6

'

43.' " Match each graph with-its correct name from 'co!urhﬁ,}!.

L -
"
1
A.
-
B.
C’
N v
.
b
i
,
-
. N -
R
;-
- T o~
-
'\ "
. 4 5
\ Fd
’
?
' - .
, . a1

«Column

v. circle
ellipse
hy/perbola
line
p?raboia

SN ox o2




SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS ©

IIIA1 The student will demonstrate competency in the understanding of

-

.

concepts’and processes in graphing linear functions..

BLOOMINGTON

TEACHER MINIMUM

-

~

STATE

NATIONAL
* _PERFORMANCE CRITEPIA PERFORMANCE _ PERFORMANCE =
: T
- T 63:9 50 48.9 ° ©57.9 i
“ b

42.  Which chart shows part of the graph of the equation X =y?.

10

B

’

o N & o o™

[ JIPA PN Vs Ie
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- » . SPECFAL STRENGTHS - SEVENTEEN-YEAR-OLDS

N »
. y
d . . .
r ¥ ., ) .
3 . R .
. .

ITIL The student will demonstrate competen'éy in ilJJustrating a geometric

. . theorem by maklng sketches, - ‘ *
BLOOMINGTON TEACHER MINIMUM ¢ STATE °
PERFORMANCE CRITERIA . PERFORMANCE .

S I R

)

29. Which of the fuilowing diagréms illustratés' the conditions hgnv‘en I"I the
theorem: “The liné segment joining the mndpomts of two sides ‘e

of a triangle is parallel to the third side”.
2

. -
L]

® | don't know.
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SPECIAL STRENGTHS - 'SéVENTEEN-YEAR-OLDS. P .
IS Knowledge of necessary a:ndA sufficient conditions, converse,
inverse, contrapositive and counter example.

’ . .

- - -t ——— . -y - -ty M 4~y s - -~
- SLUUMINGION TCACHER MINIMOM NATZONAL STATE
TEXATORMANCE CRITEARTA PEXFORMANCE PERFORMANCE .
- . 1 ] N
H - ; N i " : B
R ; 56.8 i 50. . : 51.0 : 50.1 i !
H . { .
} ’ i ‘ ] *
¢ ] ' B -

&

-34. ‘Mhick one of the staternents below' follows logically from the statémenf,

. Al good dnwvers zre alert”? ) ’
. N
@Al alert persons aré good drivers. - . '

(&) Some alert persons are-not gocd drivers.
© A person who is not a good driver is not alert.
\/QA person who is not alert 1s not a good driver.

3 < -
.

- ®1 don't know.

. )
I11A1 The studer'ljz will demonstrate competency in the following: make a ‘
graph of a lingar function. -
DLGOHINGTC'.\'. l TEACHER SININUM NATIONAL - STATE
TEnfCal ANCE "CRITERT PERFORMANCE PERFORMANCE to
S — — ] = :
| 63.9 50 i 48.9 i57:9 . 7} i
. 3 } i : [ i :. St
¥ * v '
. ’ 4
. \ . . - ., .
42, £Which chart shows part of the graph of the eqbiation x = y?
CL , : # _ofe : NI
; 1q T T 10
.8 8
X _ n X a8
1 6 ! 6 (Y
ﬁ Y ©Y 4 -
Yo 4 1 - 4 —_—
§ ] .
2 - 2 | @
¢ ! ‘4 — N N
e T ! ] o -




SPECIAL STRENGTHS - SEVENTEEN-YEAR-OLDS

<

L IVE The student

-

-

-

will demonstrate competency in sqlving mathematical
problems involving selection -of skills, information and techniques

in interpreting tables and graphs.

g

DLCOMINGTON - TTACEER MINIMUM NATIONAL STATE
FERFORMANCE CRITERIA VEIFORMANCE PERFORMANCE
I ' < |
67.4 i 50 §1.2 59.4

¥ .

’

L4

v

22, i AThe last five years’ batting avérages for six baseball players and the average of
wr oo the team for which they play are shown below:

’

DR - 1967 1968 1969 1970 1971
Team Average:” 220 212 231 224 226
Players
¢ A A. Lehmann .260 .255 .295 265 . .261
. 2. Finley 210 224 .216 221 210
3. Hlavaty,  « .248 251 249 246 253
4. Heimer - .252 255 4 .259 .264 .270
“5. Lee * 275 260 .29 279 . .283
" 6. Womeér .265 ..315 .295 ~.304 .320

A. Which player had the
apd 19717

® Lehmann
\@ Finley
<+ 8 Hiavaty
N @ Heimer .
@~Lee
* @ Womer
x S |

® | don't -know:

most CONSISTENT batting average between 1967

Y
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SPECTAL STRENGTHS - SEVENTEEN-YEAR-OLDS

Al

A

. ‘9 , I3
\ IVH
+ * ' - s
- t .‘
L M i
£ 3 . - ' . L
- . o 1 . -
- s .
»
L 4 ,’ ’\
e Ay gt e —— b s ¢ STATT
DLOUMINGICN « TEACHER .\h..‘«L\f'u.(, ~ STATE L
FERZORMANCE CRITERIA . PERFORMANCE
; . \ . i ¢
« " . . - J .
45.1 | 20 % {371 {4 §
i - i ! ‘ —,
. -
' 26. For each of .the following sketches of the graphs of equations, tell
whether the roots (solutions) are.real or complex, .
. - .
- ’ a
4
. A c. .
* N L4 » .
. .
~ L] )
: . . ) ‘
. . - L3 (4 ( -~ .
Q) reat ®real
) ® complex = Qcomplex
. © 1 don’t know. . ' ~©1 don't know.
) .
LY
. £
¢ ‘. N -
4. ‘ hd L] -
]
* - I
+
~ - "o . °
" M -
. . ' N .
real “TJZW},
4 . aw . )
. ® complex 50 ‘
Q # ©1 don’t know, - s ;
B * . ' !
ERIC W .

Aruitoxt provided by Eic:




SPEE€IAL STRENGTHS - SEVENTEEN-YEAR-OLDS .

|
|
|
|
P . - . |
|
|
|

VA The student will demonstrate competency in using mathematics and
. mathematlcal redsoning to analyze problems in geometry including
. ‘ * drawing figures, maklng constructional measurements, models and - N

. * paper foldlng . .

- - -

» -
L LCULINGTION TOACHGR MINIMNCOM STATE
, PERFORMAXRTE CRITERTA . PERFORPMANCE ‘

’

62.9

neme

N © - 63.5 60

.
N N
R
.

s

./ " ) .

~ . " 38. If the pattern at the right continues what will the general shape
: < * for 273 look like? .

———— ! ’

;- -
. . N

@® | don't know. a ) . v

« —




’
s RN

VB ...recognizing patterns and making generalizations.

BLOOMINGTON . TEACHER NINIMGM _ STATE
PERFORMANCE CIITERIA . PERFGRMANCE

83.5

84.4 \{“~.4QL

o - -

———— v ]
-
L..-.~..... -

The size of a motion picture on the screen is a. function of the distance of the
projector from the screen. The chart below shows that if the distance between
the screen and the projector is 3 units, the size of the picture is 9 square units.
distance fromscreen _d | 1 | 2 | 3
size of picture -5 l IQ,- l 9

A. What is the size, in square units, of the ‘picture if the d:stance between the
p(ojector and screen is 7 units?

J M ) N

® 14 , .
® 21 : e ‘
© 35. : - ‘ ) ' _
‘53; 49 . ' " - N
. N .
® | don’t know. . S -
B, What is the formula for the relationship‘between d and s? ‘
) :@\s . g2 o .
®s2=4d . - ’
© s=3d .7
@ s =5d B 3
' . ‘. ! ;
. ©1 dont know. c * e b . 7

Y. N -




SPECIAL STRENGTHS -, SEVENTEEN-YEAR-OLDS - . ' v .

* ° - - ) "‘ -
VC The student will demonstrate competency in using mathematical

. reasoning in solving novel problems, puzzles and recreations. X ¢
LLOONINGTON TEACHER MINIMUM STATE
TERFORMANCE CRITERIA PERFORMANCE

61.3

65 .2 - 20

-
- ——— e,

/- 56. A Ion§ time ago, an old king made a funnel holding white candy pills and black
poison pills to help him decide which of his prisoners would die. Only one. pill

could come out of the funnel at a time. . As you camr see, a black pill is just .
about to fall out. Each prisoner had to take out two pills. He had to replace o
the first pill regardless of color, and he had to swallow the second pill. The . *

picture shows 12 pills ready to be taken by nine prisoners. , Pills 1, 5and 7
are poison. Prisoner A takes pill No. 1 and replaces it at the top, aod eats
pill No. 2. Then the second prisoner {prisoner B) draws No. 3, replaces it B
at the top,.and eats pill No. 4. Which of the nine prisoners (A, B; §, D, E _ - -
F, G, H, 1) has to eat one of the poison pills? Fill in the circle next to your

* answer. - . ' h

4

*

Y . N v

®A 3 130 ©F o . -
: ® B, (b b.9% gg :

®C <150 52 @ H . )

@D NEoXE - . .

g 30 3.04 . .

"M 1 don't know,
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SPECIAL STREN_GTHS - SEVENTEEN-YEAR-OLDS LT t

VH The student will demonstraté competency in usfng mathematical reasoning . -
to discover the fallacy in consumer advertising 1nV01V1ng stat15t1ca1 data Co

‘ " and graphs. ‘ . . _ ' ‘ :

BLOOMINGTON TEACHER MINIMUM * STATE. -| - - .
. | PERFORMANCE CRITERIA - " JPERFORMANCE| ‘
58.3  |"* 50 » _ - .53.95 l .
oo ‘ | B,

Lo

. 1,000,300 ———— : z S )
K 1,000,200 —— — 7/ f
23 1,000,100 7 ' }// é ' "
| .. 28 : — g U U .
: ©9 1,000,000 i v 4
E 83 ' 7Z) 27
o .-
@ ) Bulb BU Bulb - GloBrite :
X Y Y4 Bulb . ‘
40., This bar graph appears in an advertisement with the following sgript: ’ . ,A _ ‘.

) , CL i \ .

"'An'yone can see by the graph, which js'based on a . ' ’

- study done by an independent: laboratory, that GloBrite . ’ ,

‘ Bulbs last !on‘gg than the other 3 Ie'”adipg light bulbs.”~ - , \,

* Select the statément below which best describes your reaction to this s i -0
advertisement. " '

. . g . R Sy
® fhat's quite a large difference between the bulbs’ lives. g - T .
@ Yes, GloBrite Bulbs are really the best buy . '

The differences among the four are very sllght if any v
@I don t understand the graph. S - . _
-~ M ﬂ

s




el SPEC%I\L STRENGTHS - SEVENTEEN-YEAR-OLDS ; : .
VP2 The student wilj demonstrate competency in so]vmg prob]ems using the
technique of use of a smp]er case. s . -

N . . . - s - v
- . » .
. . . - -, ‘ -
¥ . . .
. . - v - . o
.t :
.. . .
<

. L 2
» » < . .

. .
Y "5‘!

BLOOMINGTON . . TEACHER MINIMUM |07 . - | STATE
L~ | PERFORMANCE ™ 7| C{fiTERIA = PERFORMANCE

39.1 25 el 35.2

. Tt T

-

. ) / 41.. Look at the following problem. [Given a set of six elements, how rmany
. L ~subsets of two elemengs each can you find from the given set.] Which
o, ' LT ¢ xation below could be solved by the same method? . . /

ix childl:en each got two pencils. How many pencils were there?
e g ® At two hours after six o‘clock, wr.at time is it?
., Q_How many .committees of two cz - u¢ formed from six people?
© Given six horizontal lines and tw mca Imes how many
intersections are there?
® 1 don't know. '

. .
. .
’ -~
.
. .

VP3 The student will demonstrate competency in solving problems using
‘the technique of Jooking at extremes. \ .

’ 1'
" »

b . a

BEOOMINGTON TEACHER M INIBIU}1 - STATE
. PERFORMANCE CRITERIA ) ‘ PERFORMANCE
© o 83.4 60 . ‘* 79‘4
-~ . 1

¢ D
.

- 33. A manufacturer claims that- motor oilgbrand X is good for your car

- . ' in any weather. Which of the sutuat:ons below would give the best
I . _ '.data to test this claim?
NP oo ©Try brand X-at —40°, 0°, and20°, o C
c o e e o ® Try brand X at 70°, 85°, and 100°. ) .
o «  RTry brand X at —40°, 40°, and 100°." :
. ;_ - @ Try brand Y at —40°, brand X at"40°, and . .

N , o -brand Z at 100°,

\; ‘ o ® 1 don't know. 5?5 B}
.ERIC . | ‘
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SPECIAL NEEDS . SEVENTEEN-YEAR-OLDS | '

Two objectives were judged as needs on both criteria and comi)arative

measures. . ‘\-

1A2 The student will] demonstrate proficiency in recognition of
percent and ratio. . . | | .
. ) . &
4
b BLOOMINGTON TEACHER MINTMUM . STATE
PERFORMANCE CRITERIA PERFOPMANCE
. . i I .
27.8 SR N | 41.4
: ) !
L3 } EY
-". :

5. Metch each numeral in Column | with the percent it equals

in Column Il. . 7
. - . - —
' Y
© Column!  Columin il
o AOOREOD 04 a.  .04% : \)

. ' . BOOOYEO® 4 b A% .

ST L ek GO0 4 T o 4% .

‘ ¢  D.OROEOO®  .004 d. 40% o
, . S e. 400%
f. 4000%
: 1
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SPECIAL NEEDS ~ SEVENTEEN-YEAR-OLDS

’

IVM . The student will demonstrate competency in solying mathematlca]
problems by locatmg a flaw in an, algebraic proof.

, BLOOMINGTON TEACHER MINIMUM - STATE - - -
PERFORMANCE CRITERIA PERFORMANCE ' s
. S 10 / 116 ) i

- -

47. The following “proof” that 2 = 1 is obviously not done correctly.
’ ‘ : Study the Yproof” and fill in the oval next td the step in which ‘

-

o _the mistake is made.

2

. 1. _suppose that : : ~y=b -
- ®2 myltiply by y ' - y2 = by
@®. _ ®3. " subtract b2 e e

: . ©4. factor . " {y=—b){y +b) =bly — b}’

> . #¥5. divide by (y — b) . y+b=b , o

©6. substitution since y = & (step 1) b+b=bor2 =b

©7. divide both sidesby b - .t 2=1

« ! . - C . . T oo s
@ | don't know. o . ’

o




SPECIAL KEEDS - SEVENTEEN-YEAR-OLDS ; S

O . - N .
IVW" The student,wil] demonstrate competency in solving mathematical

probiems involving. consumer topics such as budgets, taxes, insurance, .
checking accounts, ete.

©

* .| BLOOMINGTON TEACHER MINIMUM |+ NATIONAL STATE
PERFORMANCE CRITERIA PERFORMANCE PERFORMANCE . ' ’
i 77 T80 ‘ 82.9" . 81.1 . . -
4 - J: ¢
2\ '
i ~42. -A man bought ,two’ pounds of cheese in eight—ounce packages. How 5
many packages did he buy? ’ .
v

| . 58 , S
| ' " 54 -




“ .
SEVENTEEN-YEAR-OLD PERFORMANCE SUFMARY . : : -

‘ Data on the student perforinance by, ObJ ectives for ]7-year-olds
indicates a good overall performance. . . . .

°

. Seventy-seven, percent of the criterion establilhed by district
: mathematics instructors, were met or exceeded by this group. Even though
this is a good perfoymance on district ‘objectives, twenty-three percent of
. S these objectives demonstrate Jess than acceptable ‘performance.

’

" Comparing Bloomington students to students across'the state also
reflects a high performance. Bloomington students ranked lower on only
four objectives. These four objectives are: (1) Rnewledge of the metric

© system, (2) solving consumer type probigms, (3) ratio and percent and .
N (4) "locating a flaw in an algebraic proof.
- ‘ « - . 4
. 1 - * . * (
- / . . Y ~

>
[N

ERIC., -~ . : ‘ L

s : . - . ~
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SUMMARY FOR NINE, THIRTEEN AND SEVENTEEN-YEAR-OLD PERFORMANCE

i The performance of Bloomlngton students within obJectlves of
the mathematics assessment was commendable By every measure and at .
every age they had good pérformance.  °

The assessment results demonstrated the breadth of the Bloomington
mathematics curriculum by the performance superiority students’ exhibited
in areas not considered basic to all programs.

i The expectations of Bloomington teachers for -mathematits
achievement are high. Student performance judged against teacher
éxpectations does suggést areas for improvement. } P

‘Objectives where need was judged by both teacher criteria and !
comparison yith performance of other.students were for nine-year-olds: °

- - Subtraction with borrOW1ng and recogn121ng equivalent
statements. . . . N

£

’

thirteen-year-olds: ‘
. \\

- Rounding -off numbers to the nearest tenth, hundred or .
£ thgusand,‘recognlzlng the graph of]1near équations. . ST

~

seventeen-yéar- o]ds ’ . . . ;
e .

- Know]edge of the.metfié system, solving consumer type
problems and Jocating a- flaw'in an algebraic proof. _ ‘

. A complete table of student Eerforménce_by.bbjectives is PO
- in appendix 2.1, 2.2 and 2.3

T
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< AND IN CONTRAST TO GHARACTERISTICS OF STUDENTS
.1 Introduction
. v~ .
. Clusters were developed to classify exeTgk in terms. of
~ |content areas and operations across objective ‘The definitions and
general content incorporated in each cluster ate described below for “each
Jevel. . '

. v
.

CHAPTER I1I

ANALYSIS Of MATHEMATICS PERFORMANCE CONTENT ‘BY CLUSTERS

-

- . i ' C e
NINEiYEAR-OLD CEUSTERS (10)

T

COMPUTATION WITH WHOLE NUMRERS: Recall of basic facts and

computation (addition, subtraction, multiplication and division) .
involving up to thrce digit numbers. L , 5 .
MATHEMATICAL _CCHCEPTS AiD PROCESSES: Reécognition -of number .
properties and-operations, the number line, and order relationships.

PROPERTIES OF NUHBERS; Place value, naming numbers (numerals)
counting, odd and even numbers. ' ‘ '

‘ ®

" MATHENIATICAL SYMBOLS AND SETS: Order relationships between. numbers
and concepts related to sets. * . ,

INTRODYUCTION TO FRACTIONS: Reccgnizing the meaning of fractional
parts and order among fractions. - . ‘

RN
RECOGHITION OF GEOFETRIC-PROPERTIES: Mames and properties of L.

geometric figures, including open and closed curves, lines, and
symmetry. ,

£

APPLICATIONS OF QEOHETRIC PROPCKTIES: Geometrie concepts such as
length, area and volume are applied to a variety of problem settings.

) - ; S, .
-MEASUREMENT: Recognition of appropriate units of measure for a

given siluatign and applicatiens of measurement systems (Metric, “
Ehglish). . . )

BASIC PROBLEM SOLVING: Translating verégl statement or. representations
into math staiements. .

LOGIC, EQUATIONS, PATTERNS, GRAPHS, PROBMBILITY AND ADVANCED PROBLEM™
§QLVIN§: An introduction to Togical reasoning, solving simple equations,’
recognitions of mathematics pat*erms and graphs. Includes basic ideas -
of probability and advanced probJem solving situations. o

14




r

THIRTEEN-YFAR-OLD CLUSTERS (15) ' .

L4 .
. -~

N »~
C1: -Computation With Whole Numbers: Recall of basic facts and computation
with up to four place numbers using addltlon, subtractlon mu]tlpllcatlon ‘
and division. ) ) ¢
.- ]
C2: Concepts and Computation With Common Fractions: The operations of add1t10n
subtraction, multiplication and division are applied to common fractions.

Also included is thi recognition of fractional comparlsons inciuding ratios.

e
:

C3: Concept$s and CoAputatloA With Dec1ma] Fractions: The operatlons of addition,

' subtraction, multiplication and division are applied to decima) fractions.
Also included is the recognition of equivalent forms of dec1mals using
percents and common factors

Properties of Numbers: Place value and ordering of numbers.

(Whole
* numbers and dec1mal fractlons ) )

P2: Number Expressions and Factors: Includes scientific notation (powers),
number d1V151b111ty, prime factors, multiples and divisions.
‘D1 Recognition of Terms and Symbols: integer, rational prime, odd and
\ even numbers, ratio, sets, square root, order relations. ..
G1: -Recognition of Geometric Propertieé .Names for shapes; perimeter, area,
altitude, d1ameter parallel and other common]y used geometric terms.
G2: Applications of Geometric Properties: Using a basic knowledge of area,
perimeter, volume and other properties of geometric figures, this ,
. know]edge is applied to a given 51tuat10n Computatlon is. often required.
. Al: Know]edge of Algebraic Expre551ons Substitution and transjation of

) verba) ‘statements into_algebraic symg%llsm

4
Algebraic Applications: Algebraic, symbolism is applied to, séeveral
situations in determining solutions to equations. -
) . . : e

' M1: Using Measurement SX§;em§: Knowledge of both the customary (English)
. ) ,and metric systems is applied to common situations. The use of the.
" monetary -system is included. Some problems require computation.
I1: Interpreting Graphs, Maps and Pictures: L pjcture graphs and other
presentation of data are to be 1nterpreted and conc¢lusions are
. drawn. “
*
PS1: Basic Problem Solving: Verbally stated prob]ems require a direct )
translation 1nto a solution 1nvolv1ng only arithmetic’ computation. ’ ,
P
PS2: Patterns, Logic” and Advanced Problem Solving: The recognition of a
number pattern drawing conc]usaons, and more advanced problem, situations.
MM1; Metric Measurement: Recognition of deflnltlons and appiications of the

.~

metric system of measurement. :

- A . . -

.,
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Cl:
)

C2:

C3:

.P1:

Gl:

G2:

Al:
AZ w

I1:

PS1:

Mi:

SP:

S1:

T1:

Computation with. Whole Numbers:

"Algebrai% Expressions:

‘Measurement Systems:

»

SEVENTEEN-YEAR-OLD CLUSTERS (15)

Basic facts and addition;.
subtraction, multiplication, division and taking square roots.

The Fraction, Concept and Computation with Common Fraction§;
The concepts of ratio and equivalent fractions; addition,
subtraction, multlpllcatlon and division with common fractions.

Computatlon with Decimdls: Addltlon, subtraction, multiplication
and division with decimals; convérsion of decimals to percents and
common fractions. .

2 o -

Properties of Numbers: Deals with odd and even numbers, positive
and negative numbers, rational numbers and real numbers; alSo

, deals with factors, exponents and properties of number systems.

Recognition of Geometric Figures and Relations between Figures:

* Recognition of angles, polygons, e]Jipsesgénd parabola; also

included are congruence and similarity re3ations for triangles.
Computlng Perlmeters, Areas and Volumes: Basic knowledge of area,
perimeter, volume and other properties of geometric figures app]led

to specific situations.

‘Involves the knowledge necessary to
manipulate algebraic expressions and to solve equaticns.

App]lcatlons of Algebra: The methods of algebra are used in
situations requ1r1ng the solutions of algebraic equations.

R

Interpretinggprgphs, Tables and Maps: Picture graphs and other
representations of data are presented for interpretation and
determination of aCcurate conclusions.

Basic Problem Solving: Verbally stated problems that can be
translated into ‘equation form and then solved by means of simple
arithmetic computations. .

~

Advanced Problems Solving: 'Recognition and use of the heuristics
of problem solving-and applying these to problem situations.

[

Use of common units of measurement. The
great majority of exercises (six out of seven) deal with e basic
knowledge of the metric system. . .

Statistics and Prdbabi]&ty: Deals with basic notions of the
probability of an event; also deals with the concepts of mean,

mode and median. L . -
Sets: Eﬁ?rc1ses relate to the genera) concepts of sets and subsets
as well as basic operations on sets. . '

“

Deals with basic knowledge and applications of the

. .
Trigonometrz:

sine, cosine, tangent and cgtangent functions.
t . -

. . '6.3 _—
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Table 3,1 lists percent scores, for each cluster by student age for
' state, Bloomington. and similar district students.

[

' ' - . hd - ) .
: 3.2"Stu4ent Performance by Content Cluster .

L4

-

i

The asterick *

indicates a difference which is significant (not possibly due to chance

‘in 95/100 cases).

, PERFORMANCE BY AGE AND‘CLUSTER

.

BLOOMINGTON,, STATE AND-SIMILAR DISTRICTS

»

.

-

13 -year-old similar district data was not aVallablg
Table 3.1°

. r
&

v

e

Similar District

Cluster " Age - State Bloomlngton
* C1 Computation with . 9 - *65.4 ¢ 5.8 | 67.0
whole numbers 13 86.7 < 87.7 - ~* .
) 17 91.2 " ' ot.8% » 92:4"
CZ Mathematical Concepts L e : :
Number Operations "9 47.1* ' 50.3 ' 48.5 |
Fractions 13 39.4*% 43.1 -~ e
R Fractions 17 61.7 .3 63.4
F1 ‘Introduction-Fraction 9 25.87 32 7 . 27.3*%
"C3 Computation with 13 36.5*% k5% E— ; v
decimais 17. 51.8% 45.5 53.6
P1 Properties of 9 85.3% 87.3 86.0.
numbers v 13 55.3 57.0 ’ S
17 - 61.5* + 65.2 65:554"
_ P2 Numbéer Expressions - .
. and Factors 13 53.5% 56.7
S1 Math Symbols 9 75.4 76.9 75.9
and Sets 17 70.9 72.4 ' 73.5
D Retognition of - .
Terms ard Symbo}s 13 55.5 56.5 .
G1 Recognition of - 9 72.0 73.9 73.1
. Geometric 13 69.3 68.8 - -, *
Properties 17. 61.6* 63.8 64.1
G2 Application of 9 30:1 ¢ 32.4 29.9
Geometric 13 «42.5% 56.7
Properties 17 52.5 53.7 55.1
Al Algebraic 13 56.2 57.8
Expressions. 17 49.4 %0.1 53.2
A2 Algebraic 13 56.2 57.8
Applications 17 35.2* 37.7 38.1 7
I1 Interpreting ' : : - .
Graphs - - 13 69.9* + 72.3
I2 Interpreting Graphs,
Bial)s, Tables ) 17 S1.4% -55.2 , A .55.4
PS1 Basic Problem ) 60.1 61.6 . 8 61.5
Solving 13 51.5% 54.8 -
17 63.4 63.4 65.0
«~PS2 Advanced Problem 9 49.8% 53.6 -51.0%*
_+ Solving 13 56.0% 50.8 46.7
, ‘ 17 44.8 46.2 ,
MM] Metric Measure- 13 50.0% 55.7 : <
ment ' ’ { 58.4 55.8 s »9.6
M1 Measurement . 17 46.77 ° , 50.2 47.5%
T , , 55.8* 58.4 59.6
SP Statistics Probabilityl? 25.1 +25.1 26.5
T1. Trigonométry 17 19.7 22.0 1.5
TOTALS o 9 £1.9+ 64.4 .63.1 N
‘ 13 56.7.. '59.1
17 53.0 53.9 55.4

%
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« v Summary of/Performance'Fy Cluster - Nine-Year-01ld
When Bloomington nihe-year-olds-éfe compared to state nine-year-olds,-
they equal or surpiss the state nine-year-olds in 100% of the cluster
categoriés. They significantly outperform their peers on 60% of the
. categories and overall perform significantly better than their nine-year- ,
old peers. '

.

.

- [

L4

LY

§pmmgry of Performance by Cluster -'Thirteen-Ygar-Old . .

——¥When Bloomington thirteen-year-olds are compared, to state ghirfeen- -
‘'year-olds, they equdl or surpass the state thirteen-year-olds in all but
_one or 93% of the cluster categories. They significantly outperform their ' .
peers in 10 of the I5 clusters or 67% of the categories. Overall they - ’
perform/significantly better than their sthirteen-year-old state peers.

et e e e

<

Summary of Performance by-:Cluster - Seventeen-Year-01d

When Bloomimgton seventeen-year-olds are compared to state seventeen- .
year-olds‘they equal or surpass the state severnteen-year-olds in all but '
three or 80% of the cluster categories. They significantly outperform their :
peers in 5 of the 16 or 31% of the clusters and overall equal the performance
of their seventeen-year-old state peers. N\

N
i -
?

. All-Students» . C

. Bloomington students had commendable performance overall in.the
"clusters of mathématics content, ' .

4 S .
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3.3 BJoogungton performance in clusters of mathematlcs content in

contrast to characterlstlcs of pupils.

N "

A pupil questionnaire was answered by pupil$ participating in
v the assessment. Five student characterlstlcs from thls questionnaire

were \Shosen for analysis. ‘

‘ The student characterlstlcs and their respective questlonnalre
items were: |

GRADE Student part1c1pants were defined by age and from different

-

‘ grades. Hypothesis: Higher arade students should perform better
. . because, of more instruction.
1: | 3m in grade @6 . ©8
.o : g ®7 . @9
» . ' . 7o T )
. SEX- Performance of boy$ and girls has interest. Hypothesis:
- Boys will outperform girls. . . .
2.7 1 am a ®boy ®girl ‘ . _

PARE\TAL SCHOOL DISCUSSIONS
Parent discussion of schoo) may 1nf]uence “athievement. .
Hypothésis: If more parental discussion-then higher achievement.

6.. How often do you and your parents talk about your school work and school

" activities? ‘

. {Fill in only one curcle)

® Never or hardiy ever

® Once or twice a month

@Once or twice a week .
@Just about every, day .

T\ " STUBENT ATTITUDE TOWARD MATHEMATICS ‘
Mathematics may be Jiked as a subject. Hypothesis: Students who . )
like mathematics will have higher’ performance or higher performlng
students will Jike mathematics.
24, Compared to the other subjects-you have studied in school, which
' ) of the following statements best describes your feelmgs about math?
EN (Fill in-only one circle.) .

-

’ ) @®Math is my least favorite subject. 2 ' B

: ®Msth is not included among_my favorite- sub;ects KT
©Math is included among my favorite subjects. ‘ .
@Math is my most favorite subject. ) e




SOCIO-ECONOMIC STATUS

. Employment Jevel of parents reflects the socio-economic status
o of the student. Hypothesis: Higher socio-economic Jevel $tudents

will show higher achievement.

o

I OomMmoowy

Father”

CISIOICIOISIO)

-

5. How much school did your father and mother c'ompleté? N
(Fill in only one circle for each parent.) )

&)

®
®
©
@
©
®

t

®

B

Mother .

~

T-

L4

Did not complete the 8th grade .
Completed the 8th grade but did not go to high school

Went to high schoo! but did not graduate from high school
Graduated from high school " ' .
Some education after graduation from high school

Graduated from_college .t

Has an advanced degree (Masters or Doctorate)

© -

| don’t know:




LA

From the list to the right, pick the type. of work which comes closest to your
father’s main job,'and fill in the circle with the corresponding letter in the
column headed “Father.” Then pick the type of work which comes closest
to your mother’s main job, and fill in the, cnrcle with the corresponding Ietter
in the column headed "“Mother.” . .

Please fill in only one circle in each column.  your father or mother has

‘more than one job, fill in the circle with the letter correspondmg to his or

her MAIN job at this time.

-
N -

Father  Mother

@ @ SEMI-SKILLED WORKER: factory worker, farm
worker, bus driver, truck driver, gardener, mine .
worker, waiter or. waitress, gas station attendant,
cook, maid, taxi driver, laborer, custodian

® ‘® SKILLED CRAFTSMAN OR FOREMAN:
carpenter, mechanic, plumber, electrician, police-
man, draftsman, technician, barber® or beautician, .
seamstress, practical nurse

© © . OFFICE OR SALES CLERK: bank or store
-glerk, .bookkeeper, mail clerk, office worker,
secretary, teIephOr_me operator, mailman .

@ = @ PROFESSIONAL: teacher, doctor, engineer,
‘ *  lawyer, social worker, public accountant,
musician, dentist, writer, registered nurse
military

® ©® MANAGER OR OWNER: farm owner or
.- : operator, business owner, store or office
manager, banker, governméqt official, adminis-
trator, real estate or insurance agent, or
other s'ales persons’

. v
*

® ®  HOMEMAKER (Stays at home) - )'

® ® UNEMPLOYED > '
® ® _DEéE,ASED‘ ' ,

© 0

I don’t-know.




, Results for each age group are presented in comprehensive charts
with performance in each cluster compared to student characteristics

' : ' in apfendix 3.1, 3.2 and, 3.3. Results by age groups indicate the following:
 NINE-YEAR-OLD S . '
c/‘ Lo . . ..‘, < . .
. T Most of the nine-year-olds: selgcted for assessment were fourth .
£ graders (407-Grade 4, 142-Grade 3). Bloomington.nine-year-olds in . '

grade four 51gnlflcant]y outperformed their nine-year-old counterparts
,in grade three on all clusters, averaging’a 12% gain and gaining as
much as 20% in computation skllls 1nvo]v1ng whole numbers

&
3
. . + TGirls (271) _and boys (276) were. numerlcaﬂly about equal in the
. ’ nine-year-old sample. Girls perform better in using mathematical
- ' - ,symbols and sets. They also scored 51gn1f1cant]y better in recognizing
simple geometric properties. However, boys do better in applicatibn
¢ of geometric properties. Boys outperform girls in the area of measure-
ment. Overal] the boy and .girl performance Jevels are nearly equal.
- f ‘ . R
A Most B]oomington nine-year-olds in the sample (365) fee)
. mathematies is their most favorable subject. Those students who
consider mathematics their favorite subject, achievg significantly .
greater success than those who do not consider mathematics one of ®
their favorite subJects .- ) R
P ) The largest number of students in the sample were classed as . ¢
. middle socio-economic class (280) as contrasted with high (192) and
. “ low (34). Achievement was '51gn1f1cant]y better overafl] and in 100%
of the individual analysis categories for students in m1d4}e or high
socio-economic, status.. .
TABLE 3.1 . :
CHARACTERISTICS OF, BLOOMINGTON 9-YEAR-OLDS (N=550) . . AN
- = .
: ‘ ©_NUMBER ~ - PERCENTAGE . .
o Grade y, Three o 142 ) 25.8%% (|,
- ’ our - .| 407 ' . "74.0 - ’
' > Male ' ' ~
Sex . 2 50.1
Female - 271N o 492,
* Parenta] . Nev’er - ‘ 89 . ]602 p :~ i.
Discussion Seldom ) -8 n.a. ’
OccasionaUy T 109 - 19.8
Often - os o, 288 7 . 52.4
| Attitude Toward megzh_\]{le - . 12,9 ’ ‘
- Mathematics eutra s 114 .. -.20.7
| * . Positive - 365 . - .- 66.4
| , e : "
| ‘ - .
E © | Pupil Socio- TR ] g sgl'g L
\ Econom1c Status S . o :
| . ) H]gh . - L 192 -, - > 34.9
| 2 . - — —
: \; * 4(Percentages do not always total to 190 per cent due to students ) L
,[SRJ!:‘ not responding to the questidn ) 65 K . P
, B9

+ - L/ : .- Cos ’
2 ‘ -
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THIRTEEN-YEAR-OLD ' ,

The larger group of the sample were e1ghth graders (679} but
some were in seventh grade (143). B]oomlngton thlrteen-year -0lds
who are eighth graders consistently outperform thirteen-year-olds
who are seventh graders. 'Both groups outperform their state peers. ‘

Approximately equal.numbers of boys (413) and.girls (405) took
the tests. Bloomington boy and gir] performances were nearly equal -
and both significantly exceeded their respective-state Jevels.

Many thirteen-year-olds (368) ]1sted mathematics as their fayorite
subject while slightly fewer saw it as not among their favorlte (338) .
and some as their Jeast favorite (117).

Students who listed matheématics as thelr favprite subject out-

performed students who listed mathematics as their least favorite
subject by a margin of 12% to 23% in each.cluster. - . :
The largest group of those students tested (492) were classed as
( middle socio-economic status as contrasted with high (265) and Jow (63). )
Students with a high socio- economic background outperformed students
~ with a low socio-economic background by an average of 12% in each-
cluster. ° . . . .
- ' TABLE 3.2 - K
. CHARACTERISTICS OF BLOOMINGTON 13-VEAR-OLDS (N=826) S @
" NUMBER PERCENTAGE - L
. Seven 123" 17.3% * L
Grade Eight 679 82.2
Sex . Male 413 50.0
: Female 405 8 49.0
: Never 65 1.9
' Parental - Seldom 9 - 11.4
- Discussjion -~ Occasionally 255 30.9 |
‘ . N Often v 412 49.9 _ ’
* Attitude Towa™  Negative 117 ~1402
"Mathematics Neutral 338 40.9 -
‘ . : -Positive ' \' 368 44,6
Pupil Socio- Lgw 63 1.6 a :
Economic Status M!dd1e. ﬁ492‘ 59.6 - ’
Hwh s 265 32.1 :
v (Percentages do not always tatal to 100 per® cent due to students'
\ not respondlng to the quegtlon Y o Tt




o S

- outperformed those list

SEVENTEEN-YEAR-OLD o
The iarggst group of the sample were eleventh graders‘(SZZ) but seme
Were tenth graders (24) and twelfth graders (96). Bloomington twelfth
grade students tested outperformed eleventh grade studegts and both
twelfth and eleventh grade students outperformed Bloomingten 17-year-olds.

. Approximately equal numbers of '17-year-old boys and girls took the
tests. Bloomington boy and girl performances were nearly equal. Neither
boys nor girls from Bloomington have performance significantly different -
from their respective statge performance levels. - o

L 4

Most 17-year-old S udents tested listed mathematics as not among
their favorite subject§§L Students listing mathematics as their favorite
g 1t as thelr least favorite (40.00 - 68 38).
The largest group of 17-year -0)d students tested’ (280) were cldssed’
as middle socio-economic status (S.E.S.) as contrasted with high (192)
and Jow (34). ‘Students with high socio-economic classification outperformed
students with Jow socic-economic classification bv an average of 13% :
overall . S N ’

~

§

a TABLE 3.3 3

-,

CHARACTERISTICS OF BLOOMINGTON 17 YEAR- OLDS (N=642)

2
-

- R | NUMBER® . PERCENTAGE
oo s s Ten L L 24 S 3
Grade ~. - Eleven - - - |-522-. - . 81.3
L - - Twelve: ! - 96 - -+ 150
R ; - Mate- . - . 305 .. 7 47.5
’ Sex.. - . : ~ Female-- -~ . 41333 ... 51.9 -
. _Par*enta] A > Seldom 305 - e L . 16.4
D1scuss1on R 0ccas1ona11y 204 .- 31.8
= Often. - ).‘nwg%~m 41.4
. Att]tude Toward ._'Negattve qra3vs 22.3 -
4 Mathemat1cs .~ Neutral. »_-' . -1 303 R 47.2
- - ’_r .. . Positive i 190 ..« . = 29.6
T T L Lowi . [ 7.0
© Pupil Socfoe; y . “Middle - 362" 56.4
.-+ |.-Economic-Stafus. - High . 231 ~ 36.0
" fears in High - .70 -+ 120 18.7 .
- Sehool ™ " c LT 1T Tl 193 . 30.1 S
Mathemat1cs 2R T 1 236 36.8
S R u'13"-" A ' 11.5 :
’ T No Response o " 19 . 3.0 .
- Yeavs -in 0, e 1334, 52.0 i
VocatlonaT/Teeh- 1 S ‘148 . 23.1 .
-~n1cha1 C0urses -2 - 92 - 14.3 A
: 3 63 9.8 .
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3.4 Summary of Bloomington Performance

~ - . ’ <
.

¥ The most successful Bloomington mathematics student is ejther a
boy or girl whose parents discuss school work at home. This boy or
girl likes mathematics and has contlnued to take mathematgics in high

-

school. . .

- .

The least successful Bloomingtén mathematics student is.a boy or
‘ girl who almost never’discusses school work at home, who has had only -
the minimumw account of mathematics, who doesn't like math and comes,
“from a low socio-economic classification.

.. A Bloomlngton 9 or 13- -year-old will llkely be found to have-better——*
mathematlcs understandlng and skills than a 9 or 13-year-old from most
any other place. A 'Bloomington 17-year-old is likely to have about the
; Same mathematics skills and knowledge as a 17-year-old from any other
place. : i .
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performance‘W1th mathematics performance of analogous groups in Minnesota

,assessment made these comparisons possible.

CHAPTER IV

ANALYSIS OF BLOOMINGTON PERFORMANCE BY ITEMS
- IN COMPARISON WITH MINNESOTA AND THE NATION

-

4.1 Introduction ¢ -

This chapter contains descriptions of the contrasts’ in Bloomlngton

-

and the nation. The usé of national assessment items within the Minnesota

The major purpose of this chapter is to compare Bloomington students
mathematics performance with that of students in Minnesota and the nation,
Complete tables of these comparisons are in appendix 4.1, 4.2 and 4.3.

4.2 Performance by item for 9, 13 and 1l7-year-olds

Table 4.1 presents Bloomington 9, 13 and 17-year+old performance
on comparison items. Number and percentage of objectives are listed where
Bloomington performance was significantly above, 51gn1f1cant1y below, or ' ,
had né difference in contrast to the comparison group. Significance here
refers to the criteria that such difference would not occur by chance in

95 of 100 ‘cases. .

Bloomington Performance by % of items ‘ . o .
[ . ' . . _' t ) ) .. ’ ’
. Significantly - No ' Significantly - -
L ) . . ‘. Abaove . . Diffcrence - Below
- . ‘ RS ) T . o
'Bloogéagton vs Minnesota 9 . . 38.7 © 58.1 3.2
— ~ 137 38.8 © 57.4 2 3.7,
: 17 7.3 83.6 9.1
Bloomingten vs Minmecsota 9 . 29.0 61.3 ' ’ 9.7
L. Suburbs 13 24.0° , 70.3 . 5.5 .
R =S © 17 0.0 81.8 - . 18.2
Bloomington vs U.S. 9 71.0 22.5 6.5 ,
. , 13 68.5 29.6 1.8 .
17 29.1 65:4 -5.5
5BJoomington vs U.S, ) 9 29.0 64.5 . 6.5 -
» : Suburbs 33 29.6 68.5 . ot T 1:8 -
' 17 . .14.6 83.6 . 1.8 -
‘0" ~, . L " ’
r N ’ M B
: - ‘ ‘.\ —B .
- ° _\ - ) 3 )
r




4.3 Summary @ . - i

Bloomington 9 and 13-year-olds performed as well or better-than g
thelr state, state suburb, nation and nation suburb counterparts on . .
over §0¢ of the comparison 1tems.

Bloomlngton 13-year- olds outperformed all groups in items dealing
with scientific notation, solving simple algebraic equations and inequalities,
. simple probability, graphic linear equations and geometric relations. In . A
- their areas of their poorest performance, use of terminology and use of symbols,
the performance of Bloomington 13-year- olds was still equal to that of their

statew1de peers. ’ .

»

Bloomijgton 17-year-olds performed as well or better than their
state, state suburb, nation and.nation suburb counterparts on over 80% .
of the comparison items. Bloomington 17-years -olds did not: 51gn1f1cant1y
outperform their peers in other Minnesota suburbs.
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CHAPTER V

) “ o . -

- e

ANALYSIS OF ‘GROWTH OF BLOOMINGTON STUDENT PERFORMANCE
BY SIMILAR TEST- ITEM RESULTS BETWEEN AGES 9, 13 and:
17-YEAR-OLDS

’

5.1 Introduction N

To measure the growth in mathematics. skills and understanding
between the ages of 9, 13 and 17, some identical items were used in .
testing each age level. Some of these ”overlap" items were used at
all three levels Overlap performance is presented here in tables and

-verbal summarles 1n three groupings:

., (1) 9, 13 and 17-year-olds overlap
(2) 9 and 13-year-olds overlap . . .
(3) , 13 and 17-year-olds.overlap . | ' .

5.2 Overlap performance

Table 5.1 presents the overlap perfo{nance of 9, 13 and 17~ &ear old
students. Bloomington students improve performance with 1ncreased age in
every one of the 15 items. 'The largest gains in performance are; in
multiplicatién, division, word problems, geometry and algebra. Ehese .
are areas attended to by instruction. Bloomington 9, 13 and 17-year-old
performance growth follows a pgttern similar to-that of state sﬂidents
However, Bloomlngton ‘students often perform higher than the state students .
as 9 and 13- year -olds but at 17-year-olds perform lower

Table 5.2 presents overlap performance of 9 and 13 -year-old students.
Nine-year-old students and thirteen-year-old students were tested on 17 )
identical items encompassing’ each of the 10 categoriess that were analyzed.
On each of these items gains ranged from 4.1% on place value (students
were at the 90% level) to 57% on word problem solutlons, averaging
overall a 28% gain. -

Table 5.3 presents the dvexnlap perfqrmance of 13 and 17-year-old .
students on 61 items. Bloomington students show growth between :13 and’ .
17-year-old performance'on nearly, every 1tem.tested Large gains in .
performance by 17- year -olds are in.items using algebra skills and geometry.
concepts On items testing knowledge of metrics,.l3-year-olds outperform
17-year-olds. 13-year-olds also show superior performance-on fraction

,problems; including multiplications of fractions and fractions of a circle.

L

-Multiplications of fractions and fractions of a circle
*
Performance growth between 13 and 17-year-olds for Bloomington students
does not keep pace. Bloomingtoh 13-year-olds are seen exceeding state !
13-year-olds performance.’ Bloomington 17-year-olds are seen just matching
it or slightly behind. . CN

v ¢ . . . . . .
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. 5.3 Summary ' ,
s ‘®
’ “*Grdwth in mathematics know]edge and skills is eV1dent in the analysis |
of overlaE item performance. : h

- 3

- The nine-year- -old difficulty W1th subtraction was" cogglg;edy eliminated
by age 13 as evidenced by a 59.1% gain in accuracy. .

>

Gains are found in every area with these exceptions:

- Seventeen-year-olds exhibit less knowledge of metrics
than thirteen-year-olds.

- Seventeen-year-ofﬁs démonstrate Jess facility with . : .

multiplication of fractions and identifying fractional
parts. ‘ .
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OPERATING ?R.O&iss

FOR

N DISTRICT EVALUATION ADVISORY COMMITTEE ° O
. ’ ¢ . .

RELATIONSHIPS

This is an advisory committee at the district level in the area of district .
evaluation for public reporting. In this relationship, the committee makes

recommendations for policy and procedures § recommend

forces to complete assigned functions.

L 4

1" J

’ ' .

r appropriate task
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1I. MEMBERSHIP | : :

. G‘ 3
. - »
Total membership should be such that-the total committe® is less than 15.
. A, The membership of the DEAC shall comprise the following: N .
1 District Evaluation Representative : ’
2 Elementary Principals '
’ \ 2 Secondary Principals 4 :
* . 4 Elementary Teachers . :
4 Secondary Teachers
=" 1 Special Education Representative_

B. Appointment to Hembership ;i l | i
1. Principal members of the DEAC shall be appornted 'by their respective
Assistant Superintendent. .

LN \ <

. 2. The Special Education representative shall be recbmmended by the
’ ' " Director of Special Educatlkn.. ' | | l‘ I

3. Teacher members of the committee shall be

Elementary Instructional jpedvisory Committee members

2 - .
» 2 - Secondary Instructional Advisory Committee members o '
2 - District Curriculum Advisory Committee members
~ 1 .- Elementary  teacher at large . .
' ' 1 - Secondary,teacher af large . " '
“f N Lo 0\ ,
' Recommendation should be made by Apr11 Appointment should be ‘
made by the end of May. v .
'4., Teacher members of the DEAC shall be appointed by their respectiﬁe ﬂ ’
Assistant Superintendent from 2 list of recommended nominees. \ A
c. )yem of Office o
.The term of office for each member shall be fAree years w1th approx- .
! imately 1/3 of the membex's replaced edch year. - o
D. Leadership ' . Qe
1. The District Evaluation répresentative shall cha1r the regular meetings
* of DEAC. , < St . w
2. The District Evaluatlon representatlve sha11 aEp01nt a committeg
. . member to assume the. 1ead°rsh1p rdle Tg\cases of absence.
~' R '. 3 - , R ; l) ° i-
- TII | FUNGETONS L oy ; A v
+ , A.l Review, evaluate and’ Tecommef d rev151on of ?152r1ct Positioa Statenent )
. - | on eyaluathn , { : wot e o °
: 4 i b
[ B Rev1ew,[eVa1uate an recommdn district-wide Fur ridu 1Vm'évaluation areas
. and develop procedu es for th{ir conduct, . ; ) |
A ‘e
‘ B

, . . )
’ -
" . P -
- - .90 . .
- . .
. . . .
.




anr’

{ : . _ ,
i ) . . ; : o
. . IV. MEETINGS . | v ' S 2
- The regular meeting of the DEAC shall be held on the third Wednesday of
. designated months of the $chool year. Meeting hours shall be.from '
. 8:00 a.m. to 11:30 a.m. There. shall be approximately 6 meetings per year.

Special meetings shall be called at the discretion of the chalrperson.

. %
- Necessary teacher substitutes shall be budgeted through the District
. | Evaluation budget . w
l AN L |
. 3 .
V. PORTING - - . ST
A copy of the minutes of .each meetlng of DEAC shall be dlstrlbuted tb'
" -The superintendent of schools r
}-Aé51stant superiptendents . -
. 1%
-District .directors “
-The chairpersons of District § Division Administrative Advisory Counc1ls
. *  for members of these councils
-Thé chairpersons of the Elementary & Secondary Instructional Adv1sory
Committees for members of those committees .
-The chairperson of the Dlstrlct Curriculum Adv1soryxComm1ttee for distri-
bution to members of that commlttee
s
o
. .0,‘ 4 ’
\,' 5
M . 13 }
- 3
u . "
[y D ¢ }
. i
" ’ Y
; % . )




[y

[l

"9JUSIIFFTP IUBITITUSTS mu:wmwnmwm

R

o

Aruitoxt provided by Eic:

*(py waar ‘g sdexoed) v-z pue (py woil “Ti admyided) p-1 ‘o't Ewuﬁ yodes I03 steiol mpﬁomunmwm mmu :
. yooT L _— ) - N
mm g *(b-Z pue p-1 SIpNIdUT~Y3iym) [Vl °9°'T ‘9ATID9(qo yoee uow 123103 mp:wmmamwx,aiv
R - y .
* . r N -~ v .f ] “. N
.m. 8°.6 | 9S°L6|- 7 - v \ 06 00T Bot 0°86 Tr-tzal.| i
m * - . ? : . . ,.. 4
a . - : ——— :
& 1S° L2 . 08 06 08 92 v1-2
« \ ‘ * * - Bt '
T |svts : : 06 00T 06 9°16 g
- . e B i ,..
: . {12716 % g 06 001 06 |- o's6 | :oa-
[ |- _ B e RIS
$9°16 06 00T 06 8°¢6 e
: . - : Pe
H . hd . i
76°€6 . 06 001 ‘06 g8'¢6 | .49 . :
v, . @J‘wa . - _ . :
. “+ 109°96 . . 06 001 06 . 26 bee 'YO=T |
g'zg |v1-zs8 . ) v N £°88 £°86 €88 £°28 4~ 1a1
borees [sztes| S T Nd , 0L - 06 0L 6°19. S-T:E¥WI | |
. ) A y +
1 ode |snze] - B v 08 00T 06 0°26 §-2:2V1
-, LR o - S N
- ﬁmv.vm = . 08 00T, 06 BVAY-T I R o 4 ’
, ot L letzs|y 06 - 0g1 08 ' p-1 | (2):
v . p .. ‘ . [
o 16°¢6 |$s°56 v . S S8 001 S8 V1§ (1)
-*Jaod |-3xs4d EETE «S9INSLI T soanses)y awod3nQ awod31nQ “awod31nQ walg )
"1STQ @3eaSf{aleig|tuyoraeN | datieaedwo) Ag | uotaeiran Ag| poadrpexg paxtsaq o1qeadsaday udwvsum " pue
aelTwIs . ’ :uw:wpum ‘yadusaag Hwau:wuom , SIaYded], TeWTUT) _ 9AT229(q0
- soansed)y aAriexeduwo) ‘pooN Hmau:wuom ‘pooN SQINSEd}y UOTIIITIY) - R
f = —— -
PeaN N ) SL-vL61 . : : .
PoaN TBTIU93O04  Nd . SOTIBWOYIB SPIO-IBOA-6 - =
- 91qe3dedd ! = .
. rqeadesoy v ROZONTHOOTE - _ SO
18us1is g . o @)
. yaBudaas [erIus3ogd (Sd . STANSVIW FAILVIVANOD NV NOIYALJUD S . - : o—
. A9 QINIWYALIA SV SHLONFULS ANV SQFan . v :
on. . N lﬂ'l . N mﬁa E
>uv— A —— A




B

e

STUNSVAN IATLVUVANOD GNV NOTYILI¥D

A QININIETLLIA SV SHHONIYLS (NV SAT:N

. ' n\ v.y e . - . L= i
: — ! 7 e
C . o8 N I 5 . 08 -06 be
96°29 |8L°¥9 | ,c0°SS ‘ . 0L 001 06 -
95°S8  |267€8 | «00°6L L : 08 - 001 06
Nd L°9L 796" |« ggg
0g 0SS op
[60°65 - . 0 T .08k oy
S VAL o~ [ .08 Loy
p 6226 | ) . . - 0f 05" |1 ov
- ~ N ] 7 — : . , .~ )
LO°YL  [19°gy 'S os -l os! | iiop
_ . | , R
«bL°19 °|18°09 | L£°8Y |~ : 09 . 0L.- [0 g9
0v* 6L Lo .o - oL 56 | oleL
' . v ' " .
61°08 | - L - s . 001 158,
. 20:88 N ] - S6 00T 06!
d J— _ - uotisanb xood - 06 00T~ 08"
A 12°58 o SN A 09 g5
i seQ8  foo'sslysotve |7 ] oL [ .-.06 GER
e N.E__ww to'zg| T A T sd "1 % 6L8 1L
.AHQ, ._..%.HQ.& *JI3d , ” saanse N SJANRSEeIN - 2WodINQ awodINQ) , {awodINQ |, QOCQE“H.OMMHQN.
*1STQ 9318315[93B1S |TRuUoTIEN -.oLwSE&&E@N Ag | uotxa31I) Ag | paotrpaxd | paxrsag atqeidsopy|  Juspmas
zeruts|| . [Twuidlemas “yaduea3s fet3usiod] ,sioubea) | peuitumy .
SoINSEIl oATIEIEduo)| | ‘POSN TUIIUDIO0g SpooN ¢ . S9INSTCO| UOTIDITIY ,
T i < - -
: i SL-VL61 : _
. sorjewsyaey mvﬂo..nma»..m \
\ -
! = - WOLONINOOTE - Co N
’ “ 3
|

A\ -
Q

IC

Aruitoxt provided by Eic:

E

3




. . i ; < + K e Y ] c .
XAV ‘ p | . ) 09 0§ 04 L'11 £T-1 -
A. " " pEU oS Y, . 1o 0L 06 oL *~ N 498 vz-z |-
9169 . 08 |~ o001 | i o6 8° 1, _| sz=1 o
5.8 St £°8S ranx i
} I .
06 SL 5°82 182 -
00T © 00T &vs | 9I-T :
S6 S L8 298« L==—pyII
08
08 = .
08
L9 / oo i s6 |- os A T A
.o 68°v9 | @ ! . . . 0. - .06 Y © P99 - | 6I-C .
R . ™ - b N ?
20'99 |81°¥9 S P N 2 N 0L 5°26 08 679 - | evIIe
‘3134 [T338d EECE I SINSB3 . SAINSEI awod3ng auod3nQ amod3Ing | 9dueWIOFID WSIT v lew
-1s1d a1e1lg 21elg [TeuoTieN | dAriexedwo) Ag, UOTISITI) Ag | peldIpaxg  paxtsag a1qeadadoy | . juepnag pue
AV TUIG ., YAIUBIIS "YIJuex§ TeTIUSIBJ | ,saaydesy, K Tewrutpy | ° JATIO9[qn
> - soanseal aAariexeduwo), . * ‘pION [B11U8104 ‘posN . S9INSTOW UOTIIITI) . .
- _ | M : — ¢ 1 - ’ - .ﬁiﬁ;ﬁ.w
P ~ L - " SL-PL6L o =
o . . SOLJvWeYIBN SPIQ-IBIA-6 . T
. RS o NOLONINOOTE . . -
. . "% STUNSVAW FALLVUVANOD ANV zo:_mﬁﬂm ’ = OF
- . A8 (INLDELLIQ SV SHLONTHLS UNY SCELN . | SR ) o=
. . B HJ . | m -t M
>~ . % '3 . Vn

-
.
"
y
|
§
|
|

2




' . mﬂ . t - ~ . o ‘ ‘ ‘ ‘“ — : o )
: 8z's8 |[.9v°v8 Lm.mﬁl_ o v oo Vs st 00T . 06 L9's8 " fev-z:1VIII
o ozree |errwe \ v .S 09 - S8 59 ¢ 0°0L _|sez-1:s0IT
T vet99 | SzI99| LY \ ~ v S 0s 0S ov | S*L9 = | 8-z:£0II
_ | 6V°98 Lz,'sg v _ Nd 08 . 00T 06 '§798 | L1-T:20II | | .
AT R S S. 08 06 08 ~Zz68 |zv-zitorr| . -
L bs- ) - s S oL, .08 | 09 92— TIWCTTIIL |
=l nﬂ% )
wmw.mm , S N MN/ 06 0L Awm. 9Z-T:TNII
N RS ’ ¢ I 'h.v . )
LS°26 ‘ . 06 001 . S8 0°S6 Lte-z I
£6768 | x6Z° V8 o - 06 , | " oot " 06 . Te6 |0 T .
65°€L x09°09 . . .08 il  oor 06 , 6'zL g ‘
1£°16! Ss°s8 |- . 08 ~F 00T 06 ¢ 806 |vsT-T ’
$8°98 . . v v 58 - _ oot 888 4 hv/ I o
. -
* e \ h ~ . * ’ n/ o ¢
L8*Sp | xIT79% ] 0S -7 SS . \w.ﬁ.‘ ﬁm
SLLL : ’ . SL s6 |- S8 TEEL | 9 N
V219 | 08°19 v Nd " 529 ©os8 0L 8°€9 J,Ilv
~ |F zo°sT- | b0 E.\ww 96" b1 | Vi Vi’ - oz or ow* | © 9rr €2-Z:FIT f ’
: | - 22'S6 lhee'z6 S s . SL s6 - 08 0°S6  |vg-2:101I
s BN T T I Ty 3354 saansesp saanseay awod3nQ awod3ng | i 8wodInQ | oduemioyidy| we3y :
© *3STQ 23B1S 9)83S |TEUOTAEN m>31.~masou Ag | uotad%11) g pa3IdTpaxd | paxrsag |arqeidssay Juapnag pue .
.:;S:ﬂ yadus1ag ‘YIBUsIIS [BT1IUSI0J ,SI8Yded] | TeuTuTH —~ |aAT309{q0
. ) S9INSEIY m>5m.~mmaou ‘POSN [BTIU93O04 ‘pISN SOINSLI UOTISITI) L
*_ . -.l\\\ 'J . — ] B o — ,
. ) SL-vL61 ° . . - .
. — SOTIRUWBYIBN SPIO-~IBIA-G R .
. ‘ - L . . —
N T~ ‘ . HOLNYNOOTY . . e, .

- SHUNSYIW JALLVYNINOD ANV NOIMILIYD ‘ = 1
A QINTINIHLHA SV BITONTLLS GNV, SUTIN

Ly




A

-4

. ® . > . .
’ m m. ‘ ;w_
. ‘.0 ’ -
— - LY
1' { . _»
’ . Y . - PR L { ]
xZT7EY K09 T¥ | ¥0S° 1% o 09 S6 + 59
£91°SE  kzz'0c | »08°0¢ 59 " S6 . §9
*SC'9¢ kgo-ce | *0€° 1€ 3 0L 06 , » 08
xL8°bS kP9°ZE! L08°0¢ ' " ot 08 00T | ¥ 08
LSS g . S N 8°89 " g6 S'zL
. 0 P’ Nﬁ”ﬁ; ﬂ
| R ) R 7 0L 06 SL
xLS°SL WSLTVL| 6275t ) S¢ 00T | . SL
«$S°SL he6°zL 1L S v S'zL S6 Sz
.1 _ 1 P In
g ) 81°SL < 08 00T 08
AR : - o 0L “06 09
16708  99°6L ’, v sd St 6
N - - —tlh - ! -
. . | S . . ¥
. 08° 6L - . . 08 ool | |, €8 ) .
. - 1L°vL R « | «- 08 00T ELL -8
18°SL i CT ) - 08 001 S'6L | vee-1i
vETLL kT1°9L ’ S N 08 1) \\\om ST08 [ 19III
. >
T L0'¥8  lgpeg |vST YL S y Sd 08 S6 y\ YA 8°98 1€-T:ZVIII
| 3 . -
! Trxxag | r3aag ‘JI34 | . saansea)y saanseay awod3nQ 2woo] awodIn) | IJUBWIOFIAJ waily
"ISTQ 93eag|ezeas Teuotaefl” aAriearduwon Ag UoTIa3TI) Lg gm.& paatghog |orqeadsdoy juapnag pue
. IBTTUWIS } © ylgduaals "YITuSIIS [PTIUSIOJ| ,SI9y 80], ) TewTuTy - [sATIoelqo
. " sdanseoy éhnaéouu ‘POON “TRTIUSIO ‘PpoOaN "~ $OINSTLA) UOTIDITIN . -
r * \ . N . -
' - < SL-vZ61 .
- ; SOTIRWSYIBN SPIQ-IBIA-6
- . - . NOLONINOOTH . N
. - STANSVIN IALLVIVAROD ANV, AOTUALIND :
~ A8 @INDWRELIG SV SHIONTYLS -ONV SAIaN -
- . . - . /\n - .

Q

IC

E

Aruitoxt provided by Eic:



. ©Sd. .- _SS *06. "09 . 9°€L [ 0S-T:ZTITI}
v | s, | s6 08 - [ proz. | 0£-zITIIII .
-~ - " MR |
’ . 15709 | . o c o |7 - 09 08 |° 09 L°€9" | 8171
X - jot'zo . . 1. oL . 06 . . 5L §°29 S$-T
. . : N . ,
1ree  |1e719 | \ AN N . s9 7 | vsg §°L9 ~ 1769 © NIII
. P \\ - - : " - /.~ > - - o o |
02785 401§ |»STT6Y s . Noo-| sz - o1 |- S8 p'€9 "l0£-1:ZT III
i 28 v8 “ . . 08 - 06 | o8 186 .} STz -
B 9205 : - 09 .| -06 59 €15 | £t-1 .
N~ b » . . L - - ) .
x0£°89 WS'L9 | S TV NI 74 , 06+ §°ZL z°7L ~IT 11X
.« legTeLl “ a 0L o8 - 09 - p'gg |d
© 16L°88 : 0L 08 09 1°¢6 |a
. SvT¢L . : . . 0L 08 : 09 €8L D
. 65" VL K _ 0L 08 09 Z2'9. 4
. s £2°69 7 oo oL 08 |~ 09 8'99  V0Z-Z 1ow T
| i ﬂ . . o D
| TLTLL H8°9L ) - S | s 0L 08 - . 09 9°6L 19111
i
. SS'IT |67 1T : v . N o1 06 | 08 8°0T  SI1-2:Z2dIII
. -4 _ . - ! oo ,
SL'LY 1667 v S . N S¢. .+ 00T, 08 LIS . 0E-T:TJIII
) \ PR A
9c° s lsprie | T .S N 09 74 09 9°9¢ 1 8¢-T:ZdIII
‘. r - R . - L o o ,
L %LB6°TS  AvP°8Y . S -Nd oL v 06, | 09 | L709 ! sz-z:dIlI
] ‘3394 i*'3x9¢ *Jaad S9INSEOY. S9aINSeay SwodINQ [ SWOdIINQ. ' SWOdINQ | SJUBWIOIXAJ woly
+ {3STQ 93els 03els (feuorieN  dArieredwo) £Ag | uorIoara) Ag | ppasipoxy | poxiseq |erqeadesoy juapnig - pue
- . .Hm:___wm,_ . ) :uw:o.ﬁm ‘43aduaalg [eT3IUd30q | s SIoYIedy, | . Towrutly aATI09(qp
r < S0ANSUON o>ﬁa.§%=oug ‘POON 1BTIIUIIOY ‘PION | S3INSedR UOTIOITIY |° ' 1.
' i ) 3 : Al " . i
. . R f SL-pL61 - . . PR
) AP so13eWAYlel SPID-IE24-6 i : t
‘- S \ NQLONIHOCVTE . _ . STt
STINSVAN FATLVUVINOD NV NOIWALIND - ‘ : . o
. . A CINTIREFTN SV SIHHLONTILS (ONVT SAT:HN - . o

.
-
5
Q
PAFulText provided by ERIC

E




. . N 4_.. ﬂ_ , " - ' ‘ " ——— -
xST°SE .WON.mN_ xST°S¢ . i b, §9 06 | 0L 6°¢€ .| 1v-C .
. 65°vS |oco0s. vTTLE . . 59 - 06 SL 6°SS | Op-1
.| e6Ls 0g°ss | b0 oY oo ’ ! 09 06 08 09 |91-2
- +P¥°08 |yg-gz | #SOTTE | 7 - 5 SS " 06 s | 6°v2° | 9p-T ° )
s1'zy hov-6g - .S N €19 06 s'eL | -~ Ty -~ TVAI
92'¢S |oL'zs A .V , S 0g 09 S¢ ‘. - S°€S y-1:€0111 .
86" L .S R ss |. o8 | - o9 - Y61 | 0p~g:TOIIT
. _LV°98 F6L b8 _ St g, - s 0 “for |- o6 08 . 8788 :|8T-z:idIII| -
T AT N 58 - ' 56 "s8 8" 0L f,-,-m 10111
T N o - . B | , , o .
jes 18y T A - SL 0oL | .. S8 218 | oz |
- pSesy| . et - > 09 ¢ 06 To0L 69y tab-l . ©
, ' _ : v . - - . M N
€6'€9 {15°¢9 _ SV N S°L9 S6 S°LL 1'v9 ' INIIT
. d . - ’n v e . " - et
| ZS'SL »0S°SL .S Vo0 08 00T 08. 9°08 :0Z-T:TWIII
. — : B . - . -
v68°56  OP'V6 woL'lg , c 06 - 0QT A . 00T "6 0
9§'26 z1°06 x6V7I8 G -1 - .06 00T ! 00T. . 1°'v6 ' d "
| g6 0286 X92°06 | o’ 06 ' 00T -; 00T [ v L6 . VIZ-T-
8L°V6 9Z°V6 . s s | " o6 t  00F | 00T | z'96 R 155 ¢ BN
] R a . -~ ' i -
I F Y IS X X RN S TN _ . sdanseop. S9aNSea |, 2wWOdINQ . M owod3INQ  dWOIINQ | SDUBWIO0FIJ walJ :
*1ST( 93v1S 23v3S, _Ha:oSaz . oiumka%:oo Agj uotxaltxd £g | po3o1paly | PAIISAQ a1qeadeddy jdopnig pue i )
. B A3 84113 4o | M yiduQaag zuuco.ﬁm HmScopom .mhazﬁo,_. ! , i, JEWTUIR ant3o9(g0
mt:mcgz >au¢wg=_mm.“ ‘rooN- | .;douog vooz . SOJNSPLAY UOTIDITI) | -
| : R — i : i
) A : - SL-pL6T ., - : . . ’
. , o 4 muSnEo:ﬁ.z wvﬁoa.ﬂwo?m ; s .
- _ .ot modomioond T T T . o o
. . ouz:Wzﬂyfg>Hﬁ<z<;acu NV’ NOLUHLIAD s ; 4 o ummm
AN . S, Afl EZ;..:..E Sy :J/mz_ LS- :.2 SGRUN .- . : . ) . _LM
. » . } b , 4 ~ » . - 5




L3N

. ﬁ -
] ] . . - \w\\s 1 .
8b°SS  |vB'IS| zE 8y : L7 sy S9 0s 4 Sv-1 :
. N - A- + - > - { °
8v ¢S ¥8° 1S i Vv v - sy 59 08 €18 JAI )
e . ,
T 9L°0S | , 0L L0t | . 06 | 095 |d
© . |s9Tov . S A - 001 06 vrov” |vet-z
€28y |ZL'Sp . S N 0L, | ™oar | — o6_| -’ z'sp IDAI )
rttm—— = 1
...0 “ ! 3 M ~ - //
§S°S¢C _ St m\. 0% 96z - |' 8Z-¢C
+99°6¢ 0€° LT |+LS°0¢ ; .. ’ 09 S8 S9 9°8Z 6v-1
0 N 1y T N -
LL78C  Hepegr ) ) N s'zs - :
R ——— n w - % o)
Al ' o3
cL 8T 0¢
: 96°SC . 0g 0L 09 RN 2 OB T A -
+T 88 1%, vsrez| v Ndx . sz .09 05 6§22 VAL
. . veeee " sz | .os. A N R R s
»Lb"LS |98°SS Hv.om_ 59 QoL St EALIE SN2 o7 A B
. f - B i N -~ *
LLop _mu.mv : ”_ : v ' N St SL S§ | . PS¢ m _CVATL!
*3X04 |3aaq:  *3add SOINSEBAN [  Soanseal awod1Ing auod3n) auwod3InQ mucwa.ﬂomu.wmw w33y ' i
"3STQ 93¥31G 931G TBUOTIEN| dATIvaedwo) Ad; uortxe3zta) g | peidrpoad | pearseq |arqeadesoy| ° juspnag _pue . '
Ieyiursg yisuaals ‘yisusalg TeT3Ua304 | , sToydedy TeWTUTH aAT1d9(qp
soansealy oATIexedwon) ‘pOON T1BTI3IUSI0J ‘pooN - S2aNSEOW UOTIOITIY | : _
: : i - .
, SL-YL6T o ;
soTlewdylely SPIO-ILIX-6 -
NULONTROOTE ’
, STYNSVIAW HATLVUVANOD ANV NOTWIALIUD -
) . TAQ GININTLLAA SV SHEONTALS (NV SQTHN
‘ ° - he “ N C m.
- - \Ul W
®. - : : . @ @

E




o . - @ B '@

l — ~ - y . ) N L . By ’
66°6z |s6°0¢ |- , S N LS9 sg - 59 v-s¢ St=Z:T1IVA
ZP 6S - |L£°8S N Vo - V.- 09 I 08 : sS L 6S 62-T:01VA .
x2S°0E AL0°0E | S ’ N . 0S- oL 09 1°9¢ SATAYA/NE
o oleste - ) 0z ‘0% L ov opte | oseeT .
| |p9TT9 ) _ . ov 0L 0S 0oL ~ | 0s-2
65795 429" pg S C Vx 0§ 09 S¥ 268 9VA .
. ‘, S — . SNARARSN AR - — .
vs'z stz | Tze .V N ov 09 os | . ¢ OT-T:ipVA| .-
| E———————— : .
€8°v8 |S6°18 : a \/ A S, 59 06 59 1°28 LU-T:EVA
x08°S4  4LL°TL L S . Sd : s¢ 6 S S'6L | LZ-T:TVA o
o
x16'8L 155.8¢ ey ' SL 001 ™ . S8 Z°S8 .| 8F-T:IVA i
i.l‘ . . - - R
66 ¥L (VT €L V- . Sd . SS S8 0L S°SL “SE-1:ZCAI] ©
e . e Sy .
ZL sz o9z v O Nd . st | s 09 o692 1s-z  ICAT] - :
4 ) - R S . D
Sy 6v |sz-sp N P N " 0§ .06, 09 0°Ly 6-T:9AI
£9°92 . ! 0€ C0S . 08 z'se -1,
‘ , 89° 11 - . © . ! 0S 06 . {e. -oL T 801 z1-¢
#1181, {91761 ‘ v N ! ov o 0s 0%z, | - dAI,
*3JX04 | “319d * 3194 _Soanseap ~ saansedp awos3INnQ awodInQ | .dweding  9duewWIOIIdF| T wWwedl i .
" 3STQ 91L3§ 93L1S [TeuctioN  9ATiexeduwo) Agj uOTI21TI) Ag!{ Pa1dIpoxd | paxrseq |erqeadedsdy iuapnig : ,mu,m >
. .S;.im*I R y38ud11g ‘yadusaaas [e13U104. ,SI9yded] TRUTUTH , 9ATI20 (g0 " N N .
) saanseold 9atTIexedwo)! ‘POON TETIUDI0Jd ‘PIAN | . SOINSEON. UOTIBITI) . : b o
‘1 . : | 1 -
. SL-¥L61 . %
. . SOTIBWIYICN SPIO-ICIA-6 .
. . NOLDN i NOOTH

IC-

Aruitoxt provided by Eic:

" " STUNSVIW JALLVAVINOD ANV NOIUILTYD . . o
.. ) A8 GANTIUCLLIA SV SILLONIRLLS NV SOEIN -

Q

L] =

o\ o . ¢

-
s
.




. . - ~ ’ ) - = - :/(/'. . ) N - .
\ ; - ‘ .. . - L T Y e
- - i ¢ - .
* * QV g - )
. . . V. .
© . . Lol ot : .
RS --i?.. . U ‘ . o .
. " poau aTqnop x0.yiSusals oyqnop e se pospnf{ st 9AT223(qQ+ -
x26°19 . , - . . 9L b9 | ]l0l o
. . . ” . ’ ) T e O v
#0177 LT Awo.mﬂ xS9O PI 0c . T - 08§ O A vZ-1
S v+ .08 © 001
. rres | S . 59 08 09 s | org .
6z oA N _ 0S 0S 09 0°%L ., | BI-T
A
© , Y} . B |
LL°L9  J€2°99 / S : S VAR s9 09 8°0L ZIVA
‘3184 | *3aed X34 | - S9INSBI ssansesp | awoding auwod1nQ awodInQ | IJUBWIOIXIJ waly
"3ISTQA 93eIS|J3e318 TRU T1BN: aATiexedwo) Ag| uorxsiray Ag po1dIpaxd | pearsdg” a1qeadasoy juapnig put .-
JelIuwis ! Suwcmw»m ‘41dusalg TeTIULlOg ) SIdYDEI, . TeWTUTy . 9AT329{q0
so.ansedy dAarleaedwo); T ‘pooN TeTIu0I0q ‘pooN ’ | S9INSEBIY UOTIOITID |
. N1 ) . N . :lu
: : : SZ-VL61 : ‘ :
: $213eWOYILN SPIQ-IBIL-6 ) o ®
" . A ROTONTNOOTE o S .
. SIYNSVAN JALLVAVANOD ANV NOT¥ALIYD - . . o
R AR GUINTINWILLTIG SV SHIDNIRILS OGNV SO:HHN o .
N / -

1
‘
»

.
.
.
.
v
14
-
‘
PAruntext provided by eric




2.2

Appendix

N

. '9JUSISIITP JUBITITUSTS -sjussaxdey

-

Po9N N
> POON .[LTIUdIO( Nd.
Ter  orquideddy  y
. = 38usaas gt
438uoa3s TeIIUSADY m;& .

) S -1.61 .
. muﬂumse:umzmﬁo...ﬂmm;..mﬂr

NOLONINGMG

.

SHYNSVIN TATIVIVINOS UNV NOIUALIUD

AY GANTINUALIQ SV SHIONTELS GNY SQUaN ’

, . . .* .
(v WY Ty oBevovd) p-z pue (i w3l Ty o8eyded) p-1.°'o'T ‘woiT Yows 03 .STRI0L mw:wmwnmwm(wﬁmu
~ *(v-g pue p-1 sapurour YoTyM) Iyl 'o°1 ‘aaT3d9(qoyoes 103 Tel03 sjussaadey (1)
£°LS ) " ) 9
| .
£ L _ 0% o | 0 £°S8 VZI-T
° 4 ) N - -
«1°29 | 48°59| | . s 3 0g ov 0z 8 pL 201 ‘
. | ostes) ! os 0s o .| ozs zt-¢
T 8°¢8 1 . T i : ) ) ‘ L68 a
) v 18 . ’s ov " 09 ov ' LL 0]
o9l . . vl , ’ b°sS g .
6°8S ) ©o ' ' 8.0S Vi-2
_ 9°26 L £ oL ™ 08 09 £°16 6-1 .
P €L x0°2L N S IR 4 R Z9 Y 4 4 -9°69 101
“e°48 V8|, S - S ov ~ 09 ov S°L8. .|8-T:p€I
——— - - - N
: | otes i B N : 009 |2 et
' 9°09 . . 09 08 09 w.m.o q - ©
6'9$ ) ) . S°S9 V6I1-¢€ o
0°19 | +6°LS S Nd © | o8 0% 879 £q1
e | osoes v |5 ot . 0z 0T 8ve , PI-T:zdl
. g 16] . ;e : 06 00T 06- . 868 | _s-¢ |
. £°L6 . 001 001 L00T [ - 16 b-¢
0°v6 : . " 08 00t 0L T°%6 5 o A -
: 6° LG ﬂ 06 06 - 0L ras 2 ISR N o RN (¢4 B
[ o M
+L°S6 £'56| m Vo Sd 06 86 . £§ €v6 L VI~ (D)
N § L] “ o N 2 i
‘Jro4 [319g . “JIdg saIngvay soanseopy awos3NnQ: awosang 3W0dINY | IduBWIOIIS waly .
*1SIQ 918318 [olevlg _Ecoan aatTreavdwo) 'Ag | uoraoata) Ag | poadipexy poaTsa(q mmamumﬂwoo/* p:mﬂ:mm _ pue
T Xeriurg _ , YI3udlrs “Yasudaas [erdhiog | saaydeoy TewTuT)y o>a.pu.m.mao
SAINS VI AT yrardo?) _'PAON [ET2U9304 ‘poan ] SPINSTIN UCTIOITI) _ —_— °
3 - : p

Aruitoxt provided by Eic:

Q

s

E

b




, . 1°18 | R A . 2 oo L 0o | Tos 608 - | LI-T -,
: 6°68" SRy . | . 09 $ o 0S L"68 9-2:
’ 6°€T { _ L ob ., oL | . o8 .56z 2z-s
6°0L , , , .- op 09 0s 869 p1-2 .
‘. 90 leobo| s 1 s os |~ s9 0S §° L9 v zdl
. T e ozl L2789 . v S , 0s . 09 -0k L' LL ST-T:£01
(rl RS m -wh m MW Li\_—lt‘lxl i e .w - T ” - N ] * .
-~ N . momu . : . a( N - Ho.N.N U
\ 1 oerts ) _ g - 09 06 oL | 0°9S .. a4
. ) : : . , LTL V§Z-¢
. 9°99! . . . . K: % .
, 1°L9 | «6°€9 S N 09 |. 06 oL - 9°89 zdl
| . L6y | . - oY 0L Qs 6’19 | g
REEI . 9°v¢ o : ) ov . 0L 0S- A% 4 | VOTI-Z
: © o etss| L . s, 09 . 0L 0S ['68 +| vI-T
. +8°8S |9°9§| . : s sd LY 0L 05 | - 0°s9 ar | .
AN zeez| - " - ov 09 .| o L9z | 81-C
. , 8756 : , 0°56 a o ™
= . 9°86 |- : . . c . T°86 2 )
2°'8% : 0g 0S \  0¢ L°9S ! . i
$'€9 : o : . A VOT-1
N 1'16 : * oL |.ovost Y oz - vee g-c
- . -~ . : . W T M .N N
crel | LleL : N S 8¢ . LS , 8s P IL 91 |,
. .w . * . . L] 4 ‘ .
\ . ‘| 979g| o0-9¢ e 09 oL - 09 1°c¢ 61-2
g 6°0L! «0°89 | . 0S oL . 0§ w6 | or-¢
. v'vs | o8rss ‘ v Nd S§ 0L . §§ L'ss . - €01
\r. *3x84 ' |'3a8d | ‘3FI8d S9INSBIR . S9aNsed dWo21INQ 3wo021IN0 2W0OINQ | 9OUBWIOTESJ EmuH.
~ |*ast@ 93e3s P1eds jTeucileN | oAtieiedwo) Ag | UOTIOITI) Ag [ Ps1dTpaxd .| pIaTsag o1qeadoooy| . 3juepnig ~ pue
IpTruty ) “y3duoxis ‘YIBuaIls [BIIUGIO4 |, SIBYDED] : TBWTUTH . aATaR9{q0
soanseo aatiexvdun) - ‘PaoN TeTaUS104 ‘paoN F2aNSTIN UOTIDITI) o -
o N N : Si-viol .. ,
. : . . - SoTiewoylel Spro-4edf -¢y . °
. : T . NOLONINGOI . ¢ T
b - . : ' .
- \ . . STUNSVAN IATLVUVANOD GNV NOIVILI¥D . .
S o s A9 QININYILIA SV SILONIYLS ANV SQIAN - : : ok
. . : ) . : i
{ I @ : o @ ok




- N . . A l ._ R . ‘. ) .—.
- . . SN . R . e -
. 1 & . ~ . N ._-' . -.— . -
@ L @ G e
: Ct, . - ﬁ E h "
. - 8°SL| 1749 A Lo Cosl | o oe 0°08 878 )
o gl bS8 - N S 2 T I 1 09 L°€8 | .9¢-T -
L AR L9 - . " 0s .09 |, oy 9L AR
, AL 08 06 .- - o8 9°8L ST¢ -,
T res| . 06 00T | . -08 o v'88 . | vI-€ 4 7
: Py 0°18 %0°08 : 0S| |- oL R 2 9.8 9-1 -
I I R I N = W L
. ol 3 A " 706 08 858 70 ot
. 2 16| 6°88 o o o | . . L €88 |4
S §°S6| - €6 | . o | . €6 [VII-Z
. 6°€8 |«1°¢8 Tl .S .~ s . 89 S8 t = 69 -| - €S8 1 IVII o
. ) 6°52| | . (S RRRRURRNY SRS SN o' -
v8s|, - - . A S U2 B 1 S B A { B A TR £ :
v°Se , | o . ! ‘ v N . 3 LS - |velI-T e
. Les|  sev | _ . oL .09 .05, [0 Tev- | se-g
| .~ | 9] g°8s . . : oSy | : 0§ 0S - I°S9 2z .
W £9°sy | zoev| ‘ Vo . sa- 9, ov -{ . ss Lzh- aur | <
- . - T 7 ~ =t - -
- T L s . , : d L 0L .09 - 6208 L1-¢ - . M
~ 1*9z . : os| -| . o8 - 09 Uge | 12-¢ O
. S VAR 2 B L2~ ‘ 01| ooz 0T | - L68 0e-1 = .
9°ZL| 78S . . - C 04 08 0.} §'s9. | 6-¢
0'8y |.z'8p N v Nd . 8Y) g9 1 lst o s | A.MS B
hY I . —-f N -
. = | . : ) . op ov | of A 9TIL sz-t(- | -
- v 0°6L | . . 0S5} 0L 0S | » £°¥8 §1-C =
o'6r | tsel- Y s sy’ ‘55 ov | ‘ot ret | - %
. : , * _ ] e g .
o xs79g [xst9g| «s7ig | f S - "0 0§ . 0z | ¥'sy 12-1:241
- . S°€6 | 2°56 : ‘N | S - 06 © 06 08 . " 168 §-ZidT
. . “Jx94 |'339d | “3104 S2INS Ty SOINSEO - awoo11d 2wo23INnQ -2WO0d3INY | 2oUBWIOIIIG Wwas ]
’ *1sTQ 933§ [91e3s jjeuorieN | oarivxedwo) Ag | uotaolTa) Ag | padIpyard | paxlsoq ozm,.umoow/w © juapnig pue
. dBTIUIS _ : y3duea3s . YaBusIlg [vI2UAL04 | ,SIOYIYDL TeliTuTi$ ) aaTadefqo | |
" soansmoly aAllexedwo) (. ‘pooN TEeTIUD30d ‘paay J §2INSEBIN U0ZI21TI) . i .
P : T . SL-1L61 ] . . .
RS S : i : T sOT3eWAYIBN SPIO-I1BIA-GI , .
- . ' . NOLONINQOTS | d . Lo «
, . e i L Of
: : ) . STUNSVAN FALLVUVEWOD (NV NOF¥ILI¥D - . , e '~
. - : Ag GINIWNALIA SV SILONTLS GNY SATAN - , \ =




o

. ) e N . 4 .
7795 | 0°L% . N_- Nd 0% 0L - . QS 0°SS vII | .
| stez| st < Loz 0s - ov RVAS TN B Tor S PO
. L°0g| %2792 . 0§ 0S 0S 9° LS Sz-1 °
a 0759 S°TS - | ~ T1isL g . .
L' 88| WS v8 08 001 06, 868 vpz-¢ - |-
Y ~ T B = N
L°SS |-x0°2S : S . ¢s SL €9 ) 9°sS SOVII [~
ogr| . |- , : os |~ o |, o [ -vT09 | oo0z-2 ,
| et . . poo oh 0L .. © op 55§ " 0Z-1 s
628 J 09 oL | . o% - *0:88 -| ¢I-§ .
‘ . 1°€S L as oL 05 - - pigy | LI-2 s
, 9702 . N . : 8°ET [ @ .
. v° 2 . ‘ . ' X . 8°L1 o) L.
¢ 1gf : . SRR 0g 09 | op L°82 g
1°2¢ ) A A RS ST -3 S N 1oty N
| v v9l  x6°99 . “ L os | | "09 0s €11 Z2-1
vrEy | 1Ty v Nd - T 9. w Cttey | wvid
N = N R R .. o s/ N . . i
2" 9¢ : g . .ol oS .08 IR AT U B 0
< | 6°s¢ \ .09 . o2 1 09 | T-o1sy 91-¢ =
| ss : oo 09-]_ | - 06 oL S . vy 22-2 S vt
. “| s-zs V . 09 08 > 08 0ty |- 81-1 ~
. 1°2L %2729 . . 0L 06 A 0L . vvL |- veez
- Sy x6° Tt 0L | 08 I 09.. 6°8S 9-¢ .
«8° LYV | »1°9¥ : S Nt 09 ! Lo, LSs coTes |, oevIl oo
S AYZ B 4 . ov | x| - 097 sy, | oste - -7
. 6791 . . .ovov | |l o9 oor -, 6°SS -8-1 .
<" 6§ . 09 oL 08 © o 6vS ], Lg
- R e . : . .05 08 - , 0L 6°SS A
0y rEE M 1 I . M * Py -
8 0y | «1°20| \ S N csvf | oL . SS 0°25 . gl
. d , - . -
. M:HOQ .%:HOQ w . M:HOQ mwhﬁmmwz mOHSmeZ WOIIN{D O.&OOUSO OEOOH»\MO OUﬂmE:HOM:HO.Q EOPH.
*3STQ 923®3g ,2381S JRUOTIEBN aatTaexedwo) Ag | uotxel1a) Ag vmpu..&vomm poITsay. -o1qeadepoy uepRis s pue .
IBTTWIS _ Y3TUSIIS ‘YIBUSIIS [LIAUSIOJ | 4SIAYOSRL | - . . TeuTuTl | sat390 (a0
S9INSBI SATIVIBAUO) ‘poaN TBTIUDIO0J ‘PIdN . SOXNSEON UOTIIWUD | . N
— TV scovet| - . : A ™ .
SOTIRWANIBN SPIQ-Ie2L-¢T] i B} - Toa < ¢
: : S . Nolovmwoolg . | : Lt ol .
I .- . | T, Y . |
h STINSVAN FALLVIVANOD RV NOINdLIvy =~ - ..
: . . A8 QENINYILAG SV SHIPNGELS Q% SQTAN- | . C OB
. . S . - - v I)):
. Yol . , B i
® . _ﬂ _ S w4 | @ 1k




6°09 | Z2°09 -~ S S 0¢ 0S 0S . #v9. | og-zitTdII
‘e O . - r } * : ~
Lo 1°8¢ R . ov 09 ov vz €-z . )
- 68V | x9°1¥ - oY 0L 0S L70S | ve-1 -
} 0'vv | S°¢v Sd Nd oY S9 St- 9'9¢ 1911
o A \ 0s oL 0s - 9'sz | 8z-¢ .
K €12 . : 0¢- 0§ 0f_ N VA WA A -
S v zs 0s 08 09 L9°¥S €e-1 —_
- Co6tss | 6°sE | . Sd N 147 L9 " 08 1°S¢ Zair-’ .
o 2°¥9 | #676% . ) - ~ oo 0L o 1719 6-¢
: 146 0L 06 0L v°96 £2-2
: L'T18 | 8708 . Nd Sd . §S 08 SS 8 8L 1411 |
4‘,*. - | zes | s170s |, ~ SN 09 | o8 os V- 8 |zt .
) 8°88 9° 8 . 09 08 09 £°88 9z-2
ol 0'sv | ,6°8% L : .09 08 09 2°29 2s-¢ ,.,00
*T°¥9° |19 s Sd . 09 08 LS - 112 CAIT | o
o . - - R . . ~
v°ST : 0S 0L 0S R A 3! LZ-€ S
o | 1°s¢ ) . . . oY 0L ov. T 9z-1 ,
. AR VA T 09 © 08 0S <°0L 9Z-¢
L 8°S¢ | x0°9¢ . L 0z ov |, 0z ' | - T'vy |Sz-¢ )
- - #1768 | vU6S | .- S . v | s9 . ov. |- . gz CTEIl |
| . : o i .
605 | RO Y 06° |, oL 0'zs | oz-s
6°SZ | %670 | w g ov. .| S og 99z | T1-T ° )
} pn v
R AYA AN I A2 S . N 1 0L . 0s . £ 68 : 6VII
0°LT | §°ST . - sd “N 7 0S * 09 05 8 LT 91-Z:8VII .
..mkm,nm -Fxed ...w.Hmwm S3IANSELINW . S9INS eI awodlinQ 2Wo2INY QEOOHBO B ﬁoﬁmEHom.Hmm weay-
R “31STIQ@ 23e3S [21B1G i[BUOTIEBN aAtyexedwo) Ag | uotxaata) Ag | peadipaxd paxisag |e1qeridesoy ..juapnig pue
IeTTUWIS yasuaxls ‘Yyagduaxls [eTIUS20d | ,SI9YdE9, TRWTUTH “c - aATID9(qQ N
soanses)y 2ATIRIRdUO) + ‘paaN IBIUL1I04 ‘pody . S9INSBON UOTIIITIY ) e -
) > SL-YL61 4_ ’ . ) ’ .
. SOTIBWAYIEN SPIO-IBIA-ST o ./ ’
L . . NolonInools , o \ |
. ) . STUNSYIN FAILVEVANOD ANV NOIYWILI™D . v ] . - umm
- - . A A9 QINIWYILIA SV SELONAYLS ANV SAIaN .. . . =




. - RN / 4 * _ - - .
3 6°99 ) o - ov 09 0S §'59 - ys-¢
- 6°Sy |. ° . 4 o¢ | o - og S0 .| 9t-z _ .
8°9§ ¥°9S S g ‘ s - os oY 0°8S 10111
6°29 " | 6°097 x0°6% . N Nd oL 08 09 0°'8S Sg-Z:14III
. 6°€S . . 02 0¢ 0z - v 19 s¢-1
L' ¥S , // 9°95 a
588 T . . . S'L8 0 ‘
: .0z - : ] ‘
7 cp ) / ) ] Z ovy 0c 6°Sp q
s'6L| ' B . ) ¥°08 vee-2
L70Z ; 0S 09 (14 y'91 0s-¢
‘ S'Z1| 28721 St 0z - 04 0z : L'LT 82-1
~ L71S | L70S| - S S |14 187 €T, . g°zs IVIIT -
z'6z |-87LZ| 0°0g Nd, Nd . °0S 0L 0S¢ S %, ST62 1€~ :yrIl -
- N g - %, 7
8°S1 9°ST| x2°'11 Nd . ) 02 0 - 0z | S FYI ARTATAR !
S - . BN
x6°22 [x2°1Z| x2°SIT S Nd 02 0L i oy 1°0¢ 62-1:1C011 7| ,_
: . i = : ) el
*S'8T |«TI°91/ oo s -~ f+ N . 0S 08 F~ 09 i L'82 6Z-S:SHIT_ mw
T -Zse 2 62 “ Nd Nd . 0S 0S, .. 0¢ 1'82* le6z-z:zHII
. NN o . 626 |0
.- |tres) . , - 0L 08 09 £°z8 g i
: 9°L6 \ : : - . 6°L6 Vie-1
1°66 : 0°00T 0 .
T o |Fvvel - : ) ) 0L 06 - 09 9°56 a .
i 0°66 . ] £°66 vVeZ-¢
! y°s6 T°S6 S T S . 0L S8 09 5°S6 OII
. 2 Z -
b - *FISJ+|'3X8d | ‘i3I8 S2INSBIN ssansesy awol1nQ awoo3ing auwoo21n0 QUBLIOFISJ| - WOI]
»1$1TQ 93B3S |9281S [[BUOTIEYN saTlexedwo) Ag {'UoTxslTay Ag | pel1dipead paxtsag |o1qeadsHoy juspnisg puz
JeTIWIS ~ , Yyisuaxag ‘Yarsusalg 1eTIUDIO0J | ,SIdydBR] TRUTUTN aAT103([qQ .
] soanseal ‘aATIexeduo) ' ‘paoN IBTIUPIO4 ‘poaN S9INSES| UOTIVITIY
] - SL-tL61
— : SOTjeWSYIBN SPIO-IBOX-CT . .
; . ~.. NOLONIWCC TS N . .
[ - ’ STUNSVAN SALLVYVANOD NV NOIYILIUD N )
. . A9 QININYILIA SV SHIONIYLS (NV SAIAN B
: . - “ OF
. ) X ) >Zi
® . | . =l




A9 GININYILIA SV SHIONIYLS ANV SAFIN

)
. . , 2 ) ’
- o . - (m
6°6L y *S[TIL : 0S 08 09 ST ov-1
T €°S9 { #Iv¥ ; 09 0L 09 . S'1L Zv-2
1°8S | ,9r9s S LS. 0S” oL - 0S 09 81-¢
— — 1},
*x2 69 |x8°L9 S s €S el - LS S°8L ¢ Z9Al
b ) : = e .
s z$ v°ss LI 09 ‘N Nd 0S 0L~ oﬁ v €S 8S-Z: T4AI
6°6S . 09 08 . 09) 9°19 -2
9°5s |, . 0S . ov 0s 9°8S vy-¢
z'6s | 8L S . S - s§ T 09” St 1°09 " SvAI
8°89 08 o | os Totzl | bt
1°ss| =2"1s . . 0S 08 09 + | .- 6°19 0 LV-2
S5 p9 [x0°29 S . Sd 0S SL sS 0°L9 PVAI
*»8°16 |[%9°16 S B s h oY 08 " 09 . p'§6 ° | IP-T:SVAI
v 6L S*LL . ‘S S, 09 08 09, _ ‘ 9°6L SH-$:ZVAI
6'1T| %976 0s 0L 0S v°81 65-1
6°8L| =x0°09 ' . ov 0L, 0S ~.9°sL LS-S
9°pS [~ %8705 : 0S 08 os Z' 9 gs-1 -
S*Ly 0S 08 0§~ 8'es. | 9g-¢
c 08| #4°T1L 1 09 06 09 "% [\ . 6°18 65-2
vez| =802 0 09 oy~ 8°L2 vs-2
x8°6V | xb 6V v S 7 Nd SP SL 0s 9°¢s TVAI
*Z°6T | «6°LT| £§°€T N i Nd . op 09 ov 9°1¢ SY-gZHITI
T y - & -
* “ww.om S oY 0S 0 | L'6S LS-T:THIII
xL°ST | x£722 Sd N . op 09 ov. 9°1¢.  |ov-£:19111
- 812 8¢z S& ©Nd 0s 0s 0s £°0Z " |Lg-ZiTdIIT
*3xad [*3xady ‘3iued saansesay SOIMSBIW awoo31n) awo231n) awoe2Ing 92URWIOIISG waly
, 9181g {[BUOTIEBN antleaedwoy Ag | uotasitax) Ag | peaosipaayg peatsag jo1qeidsooy| . auspnasg pur
Caeltwts | ' yasuaxas ‘yiduaxis TeIIULIO0d | ,SIsudesyl TRUTUT}Y ) aatio9(qQ
' saansead)y aaTieIRfWwo) ! ‘PoaN: TBTIUSI04 ‘pody €2INSVI;y UOTIDITID E
o - N e N
N~ o SL-vL6T
SOTIBWOYIB SPIO Iedx-¢1
) : NOLONINGO1S
\ ] /, .
. — . STAINSVAN FAILVYVANOD ANV NOI¥ILIYD ©

104 ¢

Aruitoxt provided by Eic:

E

108




9'9z |v9z | «5vz | ° Sd N - og oL - oy prze 8y~ vEA
grzor | zrr9 Nd Sd g . ov 0L = |— 05 €09 2E-T:T89A
) 2°0z L A ‘WI 0z ov ‘l. oz S1°gg py-z -
1°¢8 ) ¥ 09 Y 0L ot z° L8 €T-1 . .
8°€S |xL°TS - sd s E ov s§ ‘0 209 f WA, .
. 8 p1 . k 0g 0§ . og LSt 9v-2 >
1'zez | 0 08, | 09 ak:14 Sp-1
L 825 | %9°S¥ 09 0s o L°2S 6€-€ W
"z*0g .| 6°62 . sd N . ©oov 09 ¢y c-z¢ [V
S¢S [x9°2S | - S sd s - 08 . 0S._ . 829 | ov-t1:zoar A -
8°85 | Y. 0s oL |. o8 1°8¢- py-1 §
L°YT . ) o€ L or - 0¢ 9°0¢ LY-§ ,
"T°6 | #L°9 ‘ 0¢ 09 ov AL $p-2 N
¢Sz |x2°¥2 , S y: . LS . LS oy AL TANE AT
v°99 o 09 08 09 m.mo ov-z :umm
6°6 X . , 1 | =
) g°8L | . . 0S .08 S0 L gepg veb-1 - 2
%T7€S [xL°1S 'S N "ogs - 08 ' 09 5'95. SR
L°18 K. vy | @ . Av
0°98 . 06 0ot , 96 z98 = |vrtp-g
T've | 6°s8 | - S N 06 oot |, 06 £°58 _TEAL
€69 [ 889 |° v , v ¥ 09- | 06 . oL oozor - | ev-ritaar | /J
" . ] ? ’
' L'SL [x0°2L S. 'S 0s o .| . .oz 0°08 6v-£:vOAT |-
,.M.HO& .M.HO& ] .MHOQ . S3aNSeaIy WOHSW&OE. : OEOOMSO OE.OOPSO .OEOUPSO OOCHNE.HOM..HOQ. wall . /
*31STQ 23B3S [03¥1S jTEUOTIEN | “oATlexedwo) Ag | uorxairx) Ag | peaoIpaxd | paxrsdg |atqeadsdoy juapnas . pue 1 -
_Iertuis : U3duaals ‘Yyisusgls [erIudlod.| ,SIayded] TBWTUTK . |aaT399(q0 D
s0INsSuON, dant13eIedwo) | ‘poON IBTIIUDIOd ‘PodN . ) SOINSEI]y UDTIDITI) "), b .
) : i . L
= O . SL-FLG1 L . o c
) W /\ ) - muﬂumﬁmzumz SPIQ-IBIA-CT R * .. - .
. . NO1ONINCO3g —_— : o
i ' { . o T
| - SIYNSVAN JAILVYVANOD OGNV NOI¥ILIWD . - . ‘
1 - “AS QININYILIA SV SHIONMILS GNY-Sad3aN , . ’- ’ ///
_ . M N . . . - W . ST - . . . . - . \-Cm
. | - R B . o D — W
_ .
‘-v , RN ‘-v 1k




- « . -ul
. 1 ’
o * ) . . *
- 'y N 0 . -
1. %999 [«S°62 : N s ov ~ | oS . 0z 9°6¢5 8v-€ *HA
291 . . T oo 09 ov %4 05-¢
6°06 »0°€8 . 0L 06 09 . 6°06 9v-¢ 0
0°L9 . 0T o€ .01 8'€L | 6p-1 —
L'EL | *¥°09 N . . 0§ 0S 0¢ £°8L . 6v-C -
1°2¢ | x9°82 : 02 0S 0¢ gy 1 8p-1 P
xZ°LS %0795 S s 8¢ 95 v 129 on | "
¢ 0g SRR . 0 ov 0z 5*s¢ 05-1
1 9°1Z ‘ ) 0S 0S 0§ 9°02 0s-z_ - |
. 8°SZ' | 0°92 Sd- - sd oY St - sz |, .1'82 dA .
v'18 | 1708 vV S oy - 0L 0S v 08 SP-Z:ZdA
1°65 | 9°85 s Sd 05 v| oz 0s | 9°'¢9 Zr-£-pAA
8°¢9 ¥°S9 , Nd ’ S 0} S 09 - 0¢ Mm.vo O TI-%TdA Cot
ITa1 | 3iagq “Jx9d $2INSBIY $3INSeI swoo1nQ awod1INQ dwood3lnQ | soUTWIOIIIY woaj « ’
"ISTQ 93BIS 93e3s freuotaeN | oataexedwo) Ay | uotasatan Ag Po121pa1y paxtsaq odnduaowo< uspnag . pus
Jeyruig . Yy33udals ‘Yyagdusaalg [erausiod ,SIAYDES], © TBUTUT}Y - satId9(qo |
saxnsedl dATIrIRdWo) | ‘POON TEBTIUSIOG ‘poaN S$3INSTI :oﬂ@ﬂ.ﬂu j
, ; . SL-VLGT
- S3TIBWAYIBY SPIO-IBIX-C1 . E
Vo ‘ _ NOLONINOOTS . N : |
a STUNSVIN IALLVYVANOD GNV NOINILIYD - . ) =
v Ad Q3NINYILIA SV. SHLONTULS ANV SQIIN . h a8




. 8- L
hal R >
w; s . . . -
. - . - R
<. , N . < -
) . *9JOUQXSFFTP IUBITFITUSTS mu:mmwhmmm, x -
: _ _ : o _ ' « (b4 wodl Ty o8exorg) - . .
~ Pue “(pg W3 ‘4 9BeNOBd) p-z PuE ‘(S wOII Ty 93wyded) §-1 *o°T ‘WeIT Yoee I0F STeI0d spussexdey (z)' <
Tt R . , *{y-¢ pue .¢1N.v=m..m|~.mmmdﬂvcﬂ YOTYM) VI °°T ‘sATIdoa[qo yoes X0 sTeioa mucowmhmmm mHu
— - ~ - . . . . . )
Toltrey| -+ o] 09 0z 09 8 Lv 9-1 §
‘| 6Szs ol os_. |- o8 0S 1°12 a
o , S8°8¢ _ - 0§ 08 . 0s S92 2 '
: 069, : . . 0S 08 0S 8 oY g, 0
12768 1 ) 0S 08 0S 8" L2 VS-2 =
- vl
: , = o
*0E°EY  EP TP . N N zs . 8L Zs 8°ce . ZvI
6| - 0L 00T 08 6" 16 p-g
' .6L°L6 06 06 06 ,2°86 v-z o
N R TA T 06 06 06 L'86 S-1 (2)
3 9T°96 . | £5'96 v S 'c8 ¢6 L8 P96 I |(D
. *JXd4 |*Jxod { '3xed. S2ansea)y mmhzmmmx . maoouzo dwo21nQ 2wo2INQ mo:mEhowwmm Eme i
~ |'3ISTA 9383S jo3eas [TRUOTIRYN aATIRIRdWO) Ag | UOTXLITI) Ag P212Tpaxy paatsag [9iqeidesoy uopnls . pue
N IeTIUwIS yisusaig f.:pu:@.ﬁm [eT1Ud10d | ,SIdyora]. TCUTUT : 9ATIdA(qO
$9INSBIY 9ATIBICRAWO) _‘PO9N TEBTIUD1O0J ‘paoy SAINS PO UOTI9LTI) .
. Po%ON N SL-I'L6T . - RE——— S
P99N [BTIUS3I0d Nd ) SOTIBUBYIBN SPTO-IBIX-LT
—— orqeadeasdy vy - NOLONIW0OO1g N
. yadusaags g ‘ °.
STANSVHN JALLVYVINOD ANV NOIYILIYD
Susax eTIU930d Sde. )
e .pm ! . A9 QINIINYALAQ SV SHIONTULS GNV SaIaN - . )
ATy ‘ . ,
. . } ” ‘ ‘
: L OF
‘ . () b W
. e . . m
R e ¢ =




A ah . og - | o6 09 - 5\
a : h . 08 06 " 09 . o -
- o : : 08 06 09 |.
. . : IR 08 06 09 . :
. . ‘ ‘. L 06 .. 09 T4« )
. €2°9s | : o€ 0L 0s €19 q ’
- gLosL | - | og 0L 0S 9°TL VLZ-€
LS VY 1 o oL 0S z°€9 9g-2
- : * |96°¢6 . . N oz - 0z i) v Y6 a
! 99°¢6 : .0z 0z 01 | 9°z6 0
. 8 LL | 7 (1} 0z 01 . 9°z8 |
" . 98°6L| . 0z 0z - 01 0°€8 V6-1 )
’ LL°8L  |oprzL| - v .S, 09 ‘18 | 9§ 8L . 141
SE°SY » . ooz 0g 0z v°0S . | €£S-T
- 6L°28 . .. 01 01 01 'S¢ zz-2
’ zs ey | Lo°6E S~ s - ST, 0oz | ST 6y . zal
1 88°8¢| . ‘ : . ot % oz o1 - z2°0s | 8z-2 4
. 10°69 - ob. . 08 0S 0°z8 SI-¢ N
) . €L V9 . . S0y 09 0¥ z'z9 - |a o
. : 01" ¥L . T o 09 - o 6L . |0 S
. sg €9 - o 09 . OF $°99 a. -
. : 86°SL . . ov 09.. - ov - S°9L VOb-1 -
. _ 08°0§ 0g ovb .| -og _6°SS Sz :
. LL'99  1«8V°29 S s 23 bs 9¢ 1 L°99 131
. : stoyr| .0 : 0T - 01 01 1712 652 .
. 81°'8S | 0S°5S| zosgy 0z ov - 0f -$°09 - | Ip-¢
.| sven ; . os | . 0§ ©o0g 9'6z * | 8z-1 N
££°06 ov 0L 0S 6°16 62-¢
96'6y  [«69°9 S S sz cv 0§ . 80§ ¢oI.
*3I94 ["xa94 | :3x94d’ . SOINSEI $9INSeI 2u021IN0 awo21nQ awo2IN) | 9OUBWIOIISG woll
+1§1Q 9383S [93231S jTeuotaeN [ oArzvaedwo) Ag | UOTI93ITI) A [ PpOIdTPaxd | paatseq [91qeadeddv! . juapnig pue
, IeTIUIg . v yaTusa1g ‘Yyasusxag jrraudaod | ,sxoyoed] |- . ToUTUTH aAT3IO9{q0
' S9ansuay pATITIRAWOY . ‘POON 1eTIUBIO0d ‘podN SQANSEI[} UOTIIITID . ' .
. 4 R . ‘y SL-TLGT . - C .
. - SoT3ewaYylely SPIO-Ied9L~LT e . : ‘
s " NOLONINQQOTY ~ A
o : e STINSVIN FALLVIVANOD GNV NOINALIND e . : . O
. . -A9 QININYILAA SV SHIOHNIYLS ANV SAFAN : 227l
. . . . “Ww . ; “ . -




¢
»

Aruitoxt provided by Eic:

Q
L E

. zsLe | - . 0z s . |0 .
§S 0V ) : 01 z 9 g .
z9°z¢ 01 vovy, VEb-2
60°ZF  hs8°95 S s £1- - /2/ 0°Sp ‘
: ] ot BT | eu |
65721 | 0z . 0z- 0¢ 11-¢
£8°LS . . . Toopy 0L ov - b g .
9z°¢S A ot 0L - ot L°1S el . |
v sy |68 0p v S gg ¢s .|+ st s 1 | s TSR
o~ 99° 12 . . 0z ov - 0g T bS-g /
.| ssteg 09 0L 0S LSS se-1
69°6S 04:2S ,.\.w $s : 0% 0S —_ 0€ .L°9S "9-¢ ‘
66°0y hvsozg| - Tt v ) v LS €S " LS 8L Cr1
° . N N Ty T -
1S°62 . T oog 0L ot . 8°8z zz-g - "
11°81 - - . Q1 05 0¢ 9°S¢ £5-2
: 9£." €2 - 0B 0g 0z. L°S¢ £e-1
RSETST  199°SC - A *_Nd 0z . 0¢f £°92 II-| . oo, |
. N T B
" 10°22 -0 0¢ (1} 0°€2 2 R -
S V% & ¢4 N .0z o€ 0z AR YA g ‘
16°61 . - . - 0z 0¢ 0z ° z°12 Y6¥-§ .
L6722 €012 V. v , 0Z - 0¢ 0z 4 . 291 ;
. 20°69 | 98°S9 I A s o€ 09 0. | 0769 L LTOTEIOT |
. b6°96 T 06 00T 06 p*96 a : ﬂ. .
1v°86 ’ 08 106 08 8°L6 |2 o
.- LY 8L . . 0s 08 09 S LL g
. 19°2Z8 L 0s - < 08 09 L'6L VSp-¢ .
tres] Lt v RE . 8 gg | tas’ 6.8, 7l . g4I .
*3X94 |°FX84 ¢ - *Jx8d SaINsSedN S3INSEIYN oEQUuno oaoo..ws.o, . SWOIINQ [ 9dUBWIOFIS] WalY . .w.u. et
-31s1q 91e1S 'oje3ls euoraeN | eariexeduwony Ag UOTIS3ITIIY) Ag vopo%mam ) “.vw.ﬁwoa a1qeidadoy IWRPNIS | . puUB . .....,,.... SR
XRTIWIS L .. ot :uwcoapm ‘yasusas Hmﬂpcopom , SI8yoea] Tewtury- | .- - L ldAT ommnd et -
S2INSTa dATIRIRAWO) * TpeapN uw\ﬂ:opom voo./ " mounwmmz coﬂmpa&u A B )
: . TSI RLETT oA . p
moﬁumsm:umz sPro* Hmm» Z ) - N -
NOLONINOO1G o ) ™.
. ) . STANSVAN JALLVUVANOD ANV NOI¥ILI¥D ~ Dt ) ~.
A9 QYINIWYILIA SV SHIONEULS ANV SQFaN -




J . . [} - . s . -!. ¢
b8°£9 , o 0¥ 08 os | 09 9z-1
. 129°99 . ’ 0L 06 - 0L ; 9°29 . Z1-¢ .
© #LT°0L NZST0L|49S°SL . ] . . 0s 06 . 09 0°v9 9p-¢ :
xSV 9L LETTL| 8V°89 09 06 08 S°69 1 z1-2
p »LT98 | L9°28|+61°€8 . . op- - 08 . 0§ COSLL 02-€
gL' ¥S : - oy 08 - 0s 0°0S '‘61-¢
§S° 1L - . 0s 08 0L 1L 1Z-¢
S6°LL , ) - 1~ 0L . 08 = 0L« | €£°8L LT-T ..
St1°¢8 R 0s 06 | 0L K 9°18 | 0¢-¢ .
0C° L8 .. : -~ 0L ] Qot f, . 08 9°68 81-€, ..
1.°06 £6°06| 61°16 Lo i 08 . 06 y 08 N A4 Le-2 :
. S9°'v6 S9°86| £L°v6 ' .- 06 1 06 - 08 ~2'96 d ] -
61°06 LL°68| S8°68 - 08 ' 06 08 9°L8 o) v
; 99°¥6 | LZ°€6| 0Z°€6 . - - -, R 06, 06 08 e TTP6 ‘q : .
. 8C°L6 62°L6| 66°96 ~ . . 06 r -06 06 L'.S6 vZi-1 N )
- w6708 oLl | v sav. . | " 09 I N R 7] 8" LL VII ~.,4
. . .
. + N hal e - 1
89°¢S | T6°0S| SO°1S S y s |, . 0¢ * 09 0s" - 8°9§ bi-¢ :SI - -l
- - - : x
8v'8Ll - - . . A 0Z - | "06 Tooog 12 - .| D . )
v LS| . . - ’ ’ 0¢ - 06 0¢ 0°9% R
69°2% ) _‘ - " - ~ 0¢ + 06 0 - €°s9 V8-¢
: ., 62°89 . qo L . oy 06 ot - 6°'19 .| @
65°9S : B R V) 4 - | v -06 - 0S ] 1°9S vg8-2 ]
L8 V6 . | N 08 . 06" 08 86T | £F-T
" «PC'CL *PETTL N ' ! S ~- LE 06 L. Sy o.mo . uI
: © [S'SL | 60" TL| x50°¥9 v S o€ ~08 ov - | Lzt | 8p-z DI .
) *3x9d [*FI9d ( *3FI9d S9INSBI S3UNS LI [awod3Ing | dwoding | SwodIng .| 9JUBWIOFIIY wdl] .
| *1STQ 231Bag [97e1S [TeuoraeN | saTaexedwo) Ag | uotxeita) Ag | poidorpaxd | pexrssaq |orqeadsooy uspnag pue
| IeTTUWIS, . Yy3isuaais ‘YiBusalg TeTIU910d | ,SI8YdE9, . ) | TBWTUTH "l aaT293(q0
” & S2INSEI SATIRIRAWO) B ‘poaN TETIUD304 ‘pooN o S9INSEI UOTILITI) , )
. . ) ; ‘ g . M
T T e . : SL-PLET ) . .
W ‘. ", - -4. - R . . - WUM@QEQSP“«&.WﬁﬁOlH“Q%lhﬂ i . .) .. - . . . )
| « - / NOLONINPOTS S~ . : .
” . * .. N N . N ,” ) .., - . ) . “.
7f . : ' SIUriSVAN FAILVUVAROD ANV ROTWILIHI -, * - B OB
7 ’ ) ’ A€ QININY3LAA SV SHIONIULS GNV SAdIN & o ) G.I.m
H
Eym




L. . 3 .
: \ 96t 12 . Lo Tog “ 0T LT -2
) N LA : . 0z - 0¢ b, 05 .o,om £5-¢
LO0°vS N SS°'6C . v S ST 0€ 0z . v 0¢ ¢ DIl
V..,.Vo./.,-; « . -l - - - - -
R A I L v N 02 o 0z 8'v . | 8p-TidIl
=3 . .
Tz 99 LY | . : .ot 0z 08 . 0§ €S g
- PO ' 0€ 08 0S 9°'06 vez-z
. v1°0¢ 0¢ . 0S ov z°0¢ zg-¢
yr'8S | ST'SS v A L A b*8s. NII.
00" VT [p8°ST Voo T 01 - 08 0z 8°S1 85-£:2011
, - £8° 8T . o B e S N A p'8t’  |.8s-z-
) 5579 : 0T -7 1§ 208 - [ F0gyosle T9n s | 851
. 6 b1 | 69°C1 . v 1 v 0T oy . o0& | gzttt oarire
€9°12 0S 0L 0S g 1¢ “pZ-1
. 61°2¢ i ot * 0L ., 08 - 0°S¢ s¢-¢
sg'cs | 16°6Z], S N 0¢ 0L ov 2 g + 911
20°€9 . 0g 09 ov 1°09 bz -
. x80°88 (x86°S8[* S8'6L 09 0L 0S g 18 8-1
. S0'py | 60°¢y| S8'TY |, x - | 09 08 09 12822 zs-1
98" pZ : ¢ | ot 0z ot . 8LT fs-2
- 91°9S < ” og 0s | 0 L°19 Le-¢
1€ v o€ 09 0g VAR S 0s-1
4 19761 - ' . oL .oz 0S 0¢ A A L1-§
L£°€s | 88°92, 60°1€ 0c .| - 0S 0¢ 6°0¢ 01-2
«28°6y | Ov SH! V Sd . (33 S35, 43 8 v g11
. *IX2q [*FI94 | . *FI94d FER S BT S8INS By auo23ng swoInQ auo021INY 9OUBWIOIID 4 weal
- "ISTIQ 9115 lajeas reuoraeyN aativaedwo) Ag UoTI01TI) £g p210Tpad poxTsoQ |arqeadsoody Juapnig | v:m
. IeTIULS . Yasuoxls ‘Yasduollsg [8TIUSI0J | ,SI2YdEes] TEWTUT)Y o aA12120(qo
L SaINSTAY dATIRIRdEO) | ‘pOON TrTIUBIOG ‘paex I seanseojy uotrasata) J ) .
v A3 u
; ' TSL-1L61 .
. <! SOTIBWOYIBW SPIO-IBIL-LI,
. - NOLONINOOTE | . .
" STYNSVIN FALLVUVAROD ANV NOIWALIYD ) v b

g GINIKMILIA SV SHLONIULS ANV SQ3aN

"~

.

PAruntext providea oy eric [l

E\.




.

»

s3ansedyy variexedwo) |

‘pOON TBTIUD1O04 ‘pody

.. H

SOANSTIy UOTIILTI)

LS°ET - 02 | og o1 9°21 6v-1 .
€Z°ST. . 0z 0¢ 0T 8'st - .lo .
*_|6£°0g . 0z 0€ 0z L°vE g
" lovee : oY 0€ 0Z. Z°0¢ VLS-€
. 91°9z |o1°¢7 v v ST ‘ 0g 81 £-¢z - ZVIII
89°82 o oot ooz - o1 5°08 6v-2
S8 V9 - $48°LS |x£6°8Y , ) 0s - © 0L 0S 67€9 -1
L9°8V 48T SV S S . 0§ St 0g rANA IVIII
. 01" 62 | 01 0z 0z "8°1¢ >
- v8°ve . ' . 01 i 0z 0z 1°ST g
. |os 6z . ) - 0z . 02 €28 V61-2
89 o o 0g 0S - 0g ° €011 LS-1
-~ 99°vs |'19°62] s0°82 N 0g © 09 ov, L 62 sr-¢
29°52. |L19°st - . .S v ST v 9z 0'92 ZLIT-
" strow| - I .- . 0z oL . 0% 8 v ‘zs-z
" ' £9°¢2 o . 09 ov S°$2Z 9p-1
.o SE 61| - o 01 ov 0g 1°22 pe-¢
. S0°91|. ] P ) * 0T | 01" 01 . LU6T zs-2
60°sz| - = 0g 0S . 0% 9L vz-¢
0S'vL |80°sL| v6°2L . . oy - .08 0S . 9°9L 6-¢
08°S6 |88°v6| 96 V6 . 09 08 6L £°¢6 . -2 .
#L8°68 LOS'pR[ QL Q/ ) 09 0L .09 . LS/ I1-T
*£1705 [ sg°sp ' Sd 33 85 op 8 9% TLIL,
T |sste : os .| o8 09 £'08 po-7
87 ¥8 ._. 0S 08 09 1°6L 81-1
) - | 8z'ss| . - 0L 08 09 8°LS Ze-1 . .
85°8L . . ov 06 0S z'08 g
. .| 11788 ' ) DR (1] 08 " -oop L8 VOI-¢
Zv 8L | 96°S¢ v S 0S Z8 bS 0°LL SII
L .7 ZL°s6 | 69°26] %0V 6L t v 'S . .08 06 0L m z°26 _ Sp-1:411
- “IXdAg “JI9d - T m.ﬂofm/ S9ANS NI S8aINseay OEOU..HSO SWeI1ANQ i {aIoDINY QUCNEMOWHQ& woly
*3S1(Q 93818 93835 TeuolleN [ —Rarlevavdwo) Ag i UOTISITI) A9 | poIdIpPaxd poatsag fajqeadeddy uapnig < pue
JCTTWES Ya3udx1s -Ygualls 1eranuaieg |, sIoysea] - Tewruty | " |eaT232(qQ

SOTIBWAYIBN SPIO-IBAA-/T

Ci-FL6T °

NOLONING012

STUNSVIN m>~k<¢<azou NV NOIVILIND
A9 QUNIWYALIA SV SHIONTIULS GNV SQGIaN . °

©

Q

Aruitoxt provided by Eic:

E




. .€8°6 : 0T o1 .. 0T A o}
’ Sy LT ) (1)1 01 0t 0°LT 4
’ v8° Sy . A 0g (14 T 9'8¢ VLS-2
*£9°Lg | 8L°ST . v Sd €I LT A A $OAI
, 82" v "oz 0S .- 0g 6°1v 95~¢
19°S¢ 117 0L" oy 0°¢s g .
‘ £8°29 _ . 0S 08 .0y £1L vob=1
. . o .
LOTLY |21 vp S ﬂ Sd A L9 : LS. A1 . TOAT
. 90°vT | 86°TI v, S . © 01 01 * oot "geet | ve-z VAL
€9°29 [+9S°SS S . 'S - 0g. 0S Joy €129 62-2: 11T
o .99:°L§ . ) 0< . 0S o€ 6°€S 12-1
1€°8¢ i or | - 05— 0¢ L 82 $5-2
#L9 VL |1V 9L x¥¥0L 0S . 08 09 z799 18-¢ ¢
ST°L9 | 91°29| »88°¢€S : J ooy 0L 0S 9°29 LS-T
. *2€°69 |[+I10119| 02" ¥¥ 0g 09 (1} 829 Lz-e
%2S°09 | TL°LS) LA v A% z9 . T 8°pS AIII
o . N : N - ' . .
| . L6°0T 0S 0L = 0§ 0°€ST. VbS-1
99°27 X ) . 0¢ 0S -~ 117 -~ §°2e 0. _
. 8y 1g ” (1] . 0S o¥ - - 6°LL 4
~ 65" ¥1 N : 0¢ 0S 17 L91 v8Z-¢
66°61 | £6°6 v N S¢ - 8§ €p 0°02 . CIIT
12°6 145 c@r v . v . mn, 0¢ (14 '8 - | 9T-z:zglll
oﬂ.cwm : . - 0C . v 0¢ S 81 0S-~¢
L2°8Z |«06°22 »2L°CC 0g 0S' 0¢ £°8¢ . 8¢-1
£ ¢ ¥om.wi S ! Nd SZ CSy 0¢ veee . 14111
“3I2a cJIxed - TFI9d S9INSEI saanseay} awo21In{ awo2In) . |.  Ldwodan) QuﬁmE.Hom 9d wall
*3sTd 93®1S j9avag JeuotlEN ‘aatlexeduwo) Ag | uotasita) Ag | peadiIpeayd paxtseq {arqeadadoy | juapnl .. pue
Iejruig) - | . Ya3usals ‘YIZUSIIS TBTIUSIOJ | /SISYIEIY, © TRPUTUT) aA1323(qp
saansvol oAtaexeduo) L ‘P98N TBTIUD304 ‘podN S8INSEd|y UOTIDITI)

O ’

SL-¥L6T

. SOTMPWAYIEl SPIO-IBSX-LI

_ _ NOLONIN207g

2

N

STUNSVHN IATLVIVANDD NV NOIYLLIWD - -

-

»
~
3

A9 QININYILIA SV SHLONIWLS QNV SAIHUN

113

~ .

E\.

»

IC

Aruitoxt provided by Eic:




_ @ . . @ : HEEEERTEEN IR
‘ 4 . bt , ¢ - . . ;
- 6E78Y . 8v vh | BN s 0z “op 0g L6 1. t¥-s:A AT
~|vores| T - , - os as” os 78S £2-¢ ,
16°6S . QS .~ _ ‘o8 08 €8S 81-Z. : .
© 8L°8s |86°LS| - SR , N or . SL 59 S VA © AAI
.\— c p - 2. M
9¢° 61 |[vs'81 S N 0g oL, | oy 6702 | Zv-1 uAI -
SRR | OV ST RZ9°1T . N . N o1 © 02 ot 0°6 - V-2 RAI
T : . .
£S°vZ, [ 18°12 : '/ . v oz. | oF, 0z 0°52 9T-T IAI
L£°1¢ . .- 0z sor | oz L8 )
.3 90°2¢ , o 0z o 0z _8°Lg &
- vtosgl - - | - ) 0oz o 0z -+ .| T 1'sy Y9z-¢
28°SE |v2S°€S \ S S 0z |~ oY 0z s oy HAI ©
P N “ - - ¢ ~ . LR 1
- : rpTL9 . .- 0S 08 0s 1°99 6s-1 =
. |'socsw , : * oy 09 ov 6'8y . | £1-2 =
ZS° vl |«TL°4L| 69°0L : : . ot 0L 0§ . '0°0L ¥S-2
. €S LY |vL0°SP| +9L° 1€ , : 0S 08 . 09 2°0S SS-1
x9L°€e | st 8z| 9z o€ - - oF 08 0S AN A A .9-¢
0s'€8 | £0°z8| 00°¢8 C , , . 09 ., 06 09 1°08+ | sz-¢
| :ives | t0°ss . v - 5d LY LL Zs 9°95 AT
) 1558 | £8°18| #T1L°1L . A 0L os | .z'zs q
L 29°€9 |[«6£°6S| »12°CS . 0S T04 : 0S* VL9 - vzz-1
| Zv'SL ‘|«£9°0L - - S s T ow0§ 0L 0S 8L J3M .
W I *2IAd  |"FAd ¢ "FIS8d . S9ansesp S9INS B3} awod3InQ- | swodinQ 2wWod1NQ 9OUBWIOFIDJ waly - )
W *31STQ 93e1G ;91€1S reuorieN | asarzexedwo) Ag ) uotxalra) Ag |'peiorpsayq | paxissq a1qeadaddy p.mmvapm. pus .
| . IRTTWLS Y13UaIlg ‘Yigudaals [eTIUSIO4 | ,SIdYded] . TewTuL)y aAT109(qQ
| S9INSEOy 9ATIRIRAWO) ‘poON [BTIU9204 ‘poayN . L SOINSESe LOTIITIY :
| - N p 0y P £ . v,
_ ‘ . . - SL-vi61 | L
. : SOTIBWOYIBN SPIO-IBIA-LT , ) . . .
. " NOLONINOOTS - T , : e
. 2 . ‘ . « - N , Cm,
STUNSVAN IATLVYVANOI ONV NOTWLI¥O - = \\umm%w
. A€ QINIWYALIA SV SPIONIULS ANV SaFaN- - . =5l




N3

.vwmz FRTIUD1Q4d ‘PSoy -

SOINSEDN UOTIRITI) |

. 95719 |S8°ss s s, . 0g - 09 mm_ £°8S 0v<Z  *HA
€2 1" [L9°0¢ . - .| gSNOUSIY © 7 ON 2 e -, 9T-¢. tdA
K] - - MEEIEES - ~ . =
£0°99 | fS°¥9 : o . 05~ - | 06 .+ QL 8769
Co19tL8 j1stLs | 12Uss- . . ot 0L o 1°6¢ .
vz (L9018 | . s ©oNd sy 1| 08- ©ss ,.57s
- 6569 | -~ | ot | 0z - 01~ | s
. evtsy| . ot 0z © 0T 8 6V
0s° vh .. 01 0z . _ 0T L°0S "
9v°2s |, - 0t . 02 01 0°LS
0£° 19 . -0¢ ooy 07", 2°59
’ 82°92 o . 0S 06 09 F.92
. - [y B3 ~ N - ¢
b9y kST OV S _ S .0z S 0z . v°ss
N X ‘ o | .o - 0§ . g%
28709 _ .0t 09 _0¢ © 0009
. . 15°¢8 ’ ) T ot - 09 0% v 8
¥6°€9 | 68°09 : S . s (1] €9 - (1}7 z°¢9 ctogA
) REAZ1 S ’ SRR 02 0 ooz VAL V2 ST-1
66°29 : 1} | 0L 09 S'€9 .. gs-¢
+ " 95725 | 95£°08 P s - S 08 | " oS (1}7 9°¢s. VA
"ouvetov |setev| 0Ty [0 T ) 0g , 0L | - 0§ 0°6€ sz o
. +62°28 | ¥8-z8| 0g)LL : 09 08 09 . 6°08 0S-T
9Z°8L | 90° 18] »L€" 28 . o 0S 06 08 SILL Zv-s
, 9v'8y | 6L7TH| vI'Ew ’ .08 - 08 0S T oprst 9p-z
.| ¥8°£9 89°29 " N N £y 08 09 . 119 T MAI
] | ‘3394 Eak *Jxad SaInseop soansesy awod3nQ awo21nQ QUOIIND | 9OUBUICFIJ woly
ISTQ P3eIS 93BG ﬁmcoﬂumz | _9ATIRxRdWO) Ag.{ UOTI9ITID Ag | peidTpeay paatsag |d1qeadsooy ‘Juspnig .pue
4nmﬁﬁsww_ c Y313uaxlS” ‘Yyizusals [eTIUS30J | ,SI9Yoe9] ) TeuTuT)y :
59InsTol 9ATdeiedwon : : .

oAT309(qQ

.-

SL-PL6T
SoTlEBWAYIBW PIO-XBOA-LT .

- NOLONINOO1g

<o

.

STUNSVIN FAILVIVINOD dz<.onmeHzU

Y .

L]
.
PO

A9 QANINYILIA SV SHLONTULS ANV SOIaN

Q

Aruitoxt provided by Eic

E

,

-




120

. . . (panutiuod)
€9°0v pg LS | 19782 ' a -~ o 09 0y 0°s¢ 61-1
9z°88 [18°¢8 [+19°¥L 10 0L 08 09 -~ .- ~0°L8 SI-1 :
8°56 | - v T 09 .| 08 09 L'S6 vI-1
© 82°08 PI'6L | 98°€L v oL .|. o8 09 viLL 01-1
«61°19 PE-bS | LO°TIS | . 2t . 09 08 T oL 0°09 L1
1 . . aAT3IDa[qo Butydjew ou |’
. . . . aAey swalT SurmolrOoig
: . lesto9 | . 3 ; . OF 09 0§ L°SS a
6V 1L B N ) - OV 09 og . o'eL |0 .
. . [29°65 g g 0s” 0¢ T6s ' |4
| ST'¥L ov 0L oy 9°2ZL vpe-1
u L9°2L . J. 0¢ 0L Qv 0°LL 12-¢.
1L°S9 |9L°L9 , v : S 9¢’ Z9 143 S°L9 SdA
vS 61 02 0¢ 0z ° 9°LI 0g-¢
) Zrv8 | - 01 0¢ 02 9°98 0S-2
6v°SS [86°1S [ v Nd ST Qg 0z .1°28 . vdA
. ~ |s8sz ' . 0z os } oz 6°1L2 py-g
) Zv 6L ) ) 02 08 09 v°c8 €€-7 ., |o
16°vS |£9°1S | - S S 0z s§ |~ ov L'ss|” gdn|”
68°2S o . 0§ 09 og 8°vS -1
. €8 L1 . 02 0¢ 0z v°€2 1 zs-¢ .
LSy | 1Z°S¢ ) s . s SZ Sy AT 1°6¢ i ZdN
L£°08 ’ 0L 08 09 L°SL 1S-1
. 69°0Z[ e 0g . 0L 0S 9°SZ §Z-¢
. £+ 15 1£5°08 v N 0S SL T L°0S TdA
i . .,«.Ho.m * Jx3d .h..m.nom * .w.o..nﬂwmoz ~ mo.nﬁwmoz., woI3IN0 [WOIINQ Cllileleiely)] OoﬁmEhowhoa Eouh
1STQ ouw.um 9118318 [[BUOTIBN .mﬂm.%wumn.mmsou Ag | uotial1a) £g .vopoﬂmo.@. paxIsoqQ an,wumooo/\ uspnis pue
IerTwtS y cﬁm«u..tgmconum Terluozod | ,sI9ysea], : TBWTUT)y 3ATIO9[qQ
‘ sansua 3AT3IBIRdWO) ‘poay TETIMS204 ‘pooay Y §9INSEH|y UOTIIITIY ' ’ .
. - - , Si-1L61 . R f T3 -
‘e L8 SOpIeWSYILN SPTO-IBIA-LI -
: NOLONINOD Y . :
. N R » ‘ £ r .
e STUASYIN FATLWVGVINOD GNY NOIYILIUD . N )

v

. A9 QINIQIALIA SV SHLONFYULS ANV SAIaN

e

E

IC

BAFuiToxt Provided by ERiC




‘10°Ly | T2U8Y| L29% . X ov- | o8 L 0s S'9% 5| 1s-f \
€0°6L [S8°9L|xPS L9 U ) .09 06 0L ™ v°Z8 8v-¢ .- 3
ZL 6| . . ] o8 . | o6 - . 08 826 - Sp-¢ .
, - /N :
, ss LL| VA /x SR BV 1 o6 0L 78 . 0p-§.
I€°SL |149°2L| v8°89 . R 01 ov .0 - ./ ¥° 69 6¢-¢
HN.S\m 81°82| 8L°92 fQ 0¢ 0Ss 0¢ R 97 ¢ omnm .
- - : - - ‘ —
) St°Lg : [ , 1- oz 0S o€ €Ly | -sg-¢
68°¢P I€°1y| ZL°0F y 0¢ ' 08 08 7 I'sy ° . L€
pS°8¢ | szies| 12718 . A\ 0T " | og 01 5.9¢ ST
8 /F - " - ~ : 'Y
. 60° 16| - \ 09 . 708 09 8°26 Iv-2
'S 3 AWAY Pe" 19 ,067LS : . e ov X 0s oY L"8S 8¢-¢C
L9°S5 | ST IS|*1€°0¥ : /\ « 02 - 09 o 1°15 . 0§-2
N 69°06 , . > . 09 08 09 - £°¢6 DAL ~
vO. LL 9v°L9| SL°L9 N 0¢ ov 0¢ € 1L g -
€6°0L 8% 99 6Z°59 ,. ’ 0¢ B oy ° 0¢ 8749 VSI-2
\ 3 . . .
6S°EL |.T0°SL| »68° 19 op 08 - 0s £ 1L v1-2 ~3
Z0°LS | LS°#s| v9 oS | . . ) o o * | vLs - | o11-2 el
69°98 9¢°¢8l vz°8L . 09 08 0L . 67°¢8 6-¢C
6728 | Lo%8el sLiie | . _ 0L 08 09’ 818 8e-1 :
0S-58 P0" €8 »£8°08 /S 0§ . 0L oY 0°.8 6Z-1
98°2Z8 09 v 08 09 $°98 0Z-1 )
. : . (panutiuo2)
S EXT .wawm | ‘3394 saanses)y " seanses| awo23NnQ auo21nQ SWOJINQ | 9JUBWIOFISY] . weaj )
"ISTA 931elS joels jeuorieN | sArieaedwon Ag UOTIS1TI) Ag | po1dIpaxyg paxrssq ‘|erqeidadoy juspnas | pue
eIt Yyisusalg “yifusilg [erauoalog s SI9YIBI] Tewturyy 3AT1D28(qQ
saansedpy aativaeduwo) | ‘P99N TeBIIUD104 ‘pooy SINSBON UOTJISITI) | ) - a -
. . SL-1LGT ’ )
’ > SOTIBWAYIBN SPIQ-IBSX-/T . . .
\ ~ . NOIONIKOOT9 .
’ - STUNSVIN . IATLVUVINOD n._zd. onzmm.:xu .
v . A9 GININYILIA SV SHLONTFYLS ANV SEIaN .
h - “ .A“ . ) N ; (@) H -
. - . . : Ih N ) . \Ulm‘
o - T @ S @ =l




.

Appendix 3.1

)]

«Z'89,
S°¢€9
1°5s

»0° L9
«P°8S.
«v Q9

8y

699
- 5 €9
"rtiY

. N9
S v9

vy
7 O

¥

‘ v 9
6719

¢ V201

.

suostaxédwoo ur cu:auwmAcwaw 3o Ho>a«¢mo SYl 3B SUBOW UDOMIDQ PDUBAVIITP IUBITFIUITIS sd3udIpU}

«9°E€S F'8S 699  9° b
€6V TS »£°6S 0°Tf
«1°8€ #L'VW «8°€S  L'¥T
£ L TIS 45795 WZUP9 49" bE
S O «6°9V xVYS . £6°PT
&0S §'6p 6765 1°€E
« R S

ko.om. 8'¢s  S°19  6'¢g¢
. PR S el AR 1 I 8 €5
0°ZS° 6°SS 97Ty Log
“.9°¢y LIS 9°88  I°Ge

»
TP 1TSS L7109  #€76C
»€°98  T°PS  §'T9 XT79¢
*E°CS wPTLS €799 48°5€

prt

$T70S #9°SS- 9719 Pl
L9V STy 1709 T ytog
LSy 018 ST19 66T
" TS Tsd T
;45:' o “Jd fx)
~< 9 o o o IS
v D -G -0 [*]
- n <« T < o, 3
e = — poiadl o
= 5 0 =0 [ad
o - 3 L] e
=31 e
w0 [g]
(e =] *
- i

SASNOGSHY ANIAAIS LOTWY0D 40 muﬁkm.uxmn

SJITAVIUVA ONILuOQd3Y A6 SISATVNV nu.ﬁw:w_u SATO-¥VIA~ININ )

{s3oolqns jo toqumu St §)
*SIINSOX DPTIMIILIS YITM

»

#I7LL 8°PE #0708« xE368 «P°9S  #£°0L >’ HMQNHZV.nmy"
'€ 9°¢ 1L $°L8 .26V €799 (d8z=N} arppin
S 9°ST " L7L9 «0°LL #4676  T76S . (ps=x) w01
- . *S*H'S 71did

wko.oh WZ'SE aSTBL «Z'68 xS°ES +8°0L " (s9¢=N) 91t0and
«0°89 46790 9Lk +C°PS «C7TY 9785 (pTI=N) @31x0APy TJuouy 20X
$°6Yy LT8T  STTL wLTI8  L79V «T749 (1L=N)_231a0a8q 35v97]
. . . ) P02 KA SN T AN
o . - - QYYYOL FA0L1LLV
8°vL  L€T Ll L8 6705 99 . (885»N) Kepaasag
PRLLLTOE T ST8L 0706 ETPS  #£°0L Amc";yu NSIN/Z 12§
6Vl Sure “-L79L  €°p8 TUSY €79 . 19=N) dauaedyg 20 1
69 &°}E  T'SL 6°v8  0'9r  6°¢€9 (GRS MECALAN
.o . NOISSN3SIA TVLLGSd

. . ¢ .
££9L . pTIE w#R6L  ['L8 0°0S 1789 (12c=8) arvaay
«8°1L  0°SE «v'PL  S°LS €°0S £°S9 S (94T=N) TagvR
s : ) . N X38
‘-t '

«87LL «97LE #1708 4568 #8'PS  #9°2L o - " {L0P=X) yazhoy
«L7T9 #ST8T w0789 L1188 wPTLE WZ70S - (zri=x) >xv:
; L . - 20vu9
“6°€L sl 6°0L +£728 4£70S .8°99  (0SS=X) TVIOL NOIONTHGHTR
0:Js  87ST E'SL €7S8 Iy prg9 (£600T=N) T¥10L 3iVLS
U€1 LI 6°SE  0°98  S'§F  0°.9 (6TvEN) 1DINLSIA ¥VIINIS
<179 1-4 s _T-d =D I-D ~ CEERYE

/.. 2] e v =T n o ) '
[+3 ~ 3 [+ c - C (=] -~
C - W re 3 ¢ Q5 a .
=1 [ wn [=ake~] 0 =
o ~ O 0o n -~ O (=
- - * — b e ~-
~ o o vt on - © - .
. [ 50 [ =) -~
L] o o [T -
- - w Q o
- [<] = =]
E . . -
. * ¢ 1 ~ -
* ‘ -~ . .- .
. . J .

118

O

Aruitoxt provided by Eic:

E

122




. - ) * s s ' * C ot -
’ \ . . .
- . \ y . . .
PR L J . ) ) < \ R B 3 . .
» - ‘
t ‘ ' ’ . : .
2 . . R ’ .
o : . . K4 .
- : . . :
< . - L 4
., ¢ B - i ’ . * - 4 . "
- . . . . A =(s3d9(qns 3o asqunu 2y3 ST N)
) . . ¢ *SIINSII OPIMA3TIS YIrMuosTavdwod uy odoued1ITUSTS FJO [OADT SO° OYI IV SUTOW UIOMIBG ou:ouou..«ﬁﬂm JuedryTuSis sojeolpuy
. S N . * N
A7) «G'¥9 #L76S . «0°99  #L°09  #£°9L #0759 #V 6V #S'V9 «8°VS «I'PL W£7T9 «§TV9 #1729 wL'9F 4ZT°TS «1706 - (s97=N) ufwy
. 1795 v8°9§ 0°SS  «S'85  +B'ZS  #9°0L #B8°LS #S'IV #9°PS «I'SP xb°99 #8°ES LTSS WBWS #£°9F ITIP 42798 (z6v=N) 21ppIN
co L71s »1°€S «€£79V  wZ'SS  wS'VV vS'89 V'8V STLE  PUSS VTGS B'VO T S'ES WIT6Vr I°IS «1°LZ VST 688 . (£9=X) n07
y oot , - . $TTS 11d40g -
, . . N
, . ,
-. 6'6S +7'99 #6°T9  «6°99  S°Z9  wS'SL «6°S9 «I°ZS »0°L9 WP SS wL'TL «I'€9 +9°09 4Z°E9 »£70S »0'FS «9°T6 - (80¢=N) 931I0ALY
LSS «8° 5§ #0° TS . wL'8S  #L'IS  WT°TL «V'S® «€°0F #8°ZS «T°TV  6°99 #L°SS «V IS T1°SS »I°PEC »£°8S Q'S8 (8SE=N) 931x0A®y "Suouy 0N ..3
9'9y  * LpLv «I'6V  xETLV 4870V  cuB°S9 #0'TS #Z2°9F #T°SP #9°8F #L'T9 »0'PF ISP 4S°TF ¥8°6T 4S°SZ «£°08 (LT1=N) d31X0aL4 1B
) : : SIVEIW D N
R . . o ‘ o .o , QUVNOL FANLILLY w— vt
¢ , ° ‘v . $ =
- 1°ss #9709 «L'8S 1'29  9'S$ 6°ZL #9719 L°St 0709 ¥'S8¥  TOL 8°LS ¥'09 £°LS  0'I¥ 9'Sy  6°L8 (Z1r=x) Leplaoag
X 49t LS [1°6S [YARA] 8'19 * 0°SS 9°¢L v 8S €'y 8°9S 8° 9% 8°89 9°SS o..mm L°8S 0°6¢ [AR% Y L°LS (§SZ=N) Yoam/T xo 1.
T - % 9ps 5SS £ vs 1°8S  I'SS  #§°L9 #I°SS  €°6§¢ 6°VS L'€Y ¥°99  p'SS LIS «STIS  6°€S 90V 6°LS (+8=X) qwoa/s 30
S°0S YA 4 6708 w778 ., S°IS o..oo ¥ SSs 9y 6728 L0V 2°€9. 9°€S  #0LV 2°98- 8°Z¢ £°88 €°S8 ($9=N) 2329y
.. _ . . NOISSADS1Q TVINGEVd . .
zL8 (68 WVUES LT19 6°TS  eL'OL wZTLS  STSP w19 O°St 6°L9  0°8S , 6°SSCFITSS L LTLE 8P 4£706 3 (Sor=N) orvuey W
.’ £°9S £ 65 S*LS 0°09  «S°.S  #0'PL €19  £°Zv #L°PS T°8F 6°69 €£°SS  8°LS L'8S I'0F 9°€y IS8 (S1p=N) 3o )
. ) . . . . .. . X3s .
. T €09’ «B7LE  #S°T9  #L°35  ~G'ZL «STU9. 1°SY #1'6S #9°8V ~Z 0L VLS £°LS  L°LS »9°0¥ #2°9F 9°/8 { {629=X) waudvg . -
L'y «£°€S *0'SY +67SS  »0TOF #1769 ~9°ES 6°9€ Z°TS wG"LE w9°T9 ITZS  T°ES  £°€S 170 .#L°TE  6°LS f(EpT=N) Y3u2rdg .
— . ) ’ . 3CV9 .
j f1°3S  wL'SS T #8709  W8°PS  WE'TL 4¥°6S WA'Sbe BTLS w9V 8IS9  §°9S w£°9S  0°LS «6°8E WL'SV LIS ° VIOL NOL9NINCO18
AL 0°0S 0795 S'1s 6'69 €795 1°88' z°9§ S'Zv PH'G69  S°SS  S°ES - €°SS  S°9€  p'6E  L'98 IVIOL FLVLS
5 3 L. —— . —— war—— ’ —— — R — —b——— ——— —— — — — ——
R R 1024 vlol =N ,<-8d 1<%d -1 ﬂ..rwﬁ FAd 1-v -9 -9 -d Z=d 1-4 €=2 w:uﬂ 1-2 s YI1sa1
2IVLS  NOLONINGOIE o . B s S -
* id 172 w o — 2 = - > w m o3 ' N ‘.
. - N pid e3 237 %2 3 o Py 3 2 33 83 53 - & 8§ 8 ,
-t < > .q T o0 v [+3 [s] =] =] (=2l ] g [~ala=] ftd [t B~ LA ~1
o o . oy = < o & ® o . S w o0 & o E] ~c c . .
N . 306 S a T3 . =2 " - ~ -5 5o Hs . B oo & . X
i’ﬂ\éﬁp m B w3 n o= A —.b.. —.b. U. U. v H.c. v .1\4. i Hu. y\ m w w -
. k) e o Lﬂ o e e © o T8 - -l
[ V4 [} ©n © o [} . .
. =] 4 s s, B .
“.\QO . ~ ~ .
' . SISNOASIY INIAALS LITUNHOD 40 IDVINIADNAL T . .
. STTUVIUVA ONILUuddy A8 SISATVRY WiILSOTD SOJ0-¥VHA-NHILUIHL )
B ~ . . T ‘ g
g
o= f
-
anl K




Appendix 3.3

«19°6S
wZL°1S
1R 44

06-€S

Tp"8s

vioL

v
, "SIINS0I oprMoleis yaim uostandwod uy 9OULOTITUSTIS JO [OAD] §O°

w80 LT SIE°8L Nh.hm
€760 pL°0L 69°vC
CEET  LE°19. L2781

#L8°LE +T1°S8416°CE
#+81°LT 90°0L 19722
wl9°6 +£9°09.2L°61

ST'9Z  TT'Wlelv Ll

» ST'0C 92°LY Cv'ST

S8°12 1S°pL TZ°0¢€
SL'IT E€L°EL 8L VT

«GL'SY oL T84TL"SE
#S9° LT »SS €842TL" 8T
«26°21 Y89 £8°¢e
«T0°0T w06 ¥S«8S' 1

CUEC «59°QLuEY 62
LSTET BP'ELO%°0Z
S9°0T TE7LY 69792
“GTITET «CE7PS 96° 61

+8STLYL »ZP 8L
»00° LT «££799

£€°¢¢
or-ie

+LE70E 499718
118 90°TL
GELTOT L16"pp

98° L2
€8°ve
9T Ll

-

861z

89°01
0£° 12

5
68° 0L
€S°¢

0r°se
§0°Se
6y°9T

0
L

1-

[
Do

2aoudra
$198 &

.

A11{1quq04
B sd1IsIITIS

A3

>

-

aya e Suvow =oozuop 90UdIDIFTP uedTITUITS SOILITPUL ¢ +

N - .

\

»SG°6S 98" ow‘tcmm "0L 29709 ¥8B0'SY #TTLS #P[709 HTE'69 #6T VL »6T1°HS «0L°99 96°T6

»

»

N

»
»
-
»

«90°€9
»£9°8S

AY3

FYA/ R 44
86° 1§

“19°79 «9P°29 6V bt

96°ES w6E'PY  «I1°09 »L0°SS »T9°PE «8L LY »SP°TS #10° 4
0L°1S +Zb°8¢ 9S°9S ¥TL 9P »T8°97 «PP 9L #49°CV th 6

. \ -
v°99 .0g°8S. Aam PSL »61°0L «00°9S #LL°69
8L°€S” cNW.Mv 0S°79 ¥69°TS #60°EE * L6°LYy »20%
T6°9V  »L2°SE

A |
-8€°0S 08°Sy €99 ¥8°9¢ CE£°8E SI'SPY §9°6Y $6°v9
81°LS Z6° 9t 11°¢9 " 28°¥S 2Z0°9€ SP'IS 9¥°SS 09°'v9
12°'9S 8S° St L8°T9 T0°€S 1L°8E€ (LO°0S, Z8'0S LE£°€9
yL°9S TLTYY 0L°$9 LT°9S GL'LE €L°0S ,%o.mm v0°v9
80°L9 #¥S"09 409'8L ~V0'SL +L0°6S «06°PL »TE 1L «Lb°E€8
T6°V9" wP6'VS STT'TL »S1°Y9 #£8°6t «T1°99 «9T°99 80" VL
L6°8F LU'OV  +L8°6S »SU'8Y »LI'LTZ »£S°8S «TL°9V LZI'8S
PITLY »TIL'TIE  #Z6°SY »ST°6E »ST'TZ %6L°ST «8I'EE ¥9E°CV
- l 4

»

.

»

.

’

61785 «LS°0S +v69°89 »I1°5S »
SL'VS  L8°SY  90°€9 LS'¥S
£0°LS +0L°IF  86°6S S6°ZS
CO'8Y | 4TL°9F «EE°6F 6S°6F »

s
68 °6S

66°Sv
89

$0°€9 Iy €S
cl'b9 «SC°LS

ST 6V

r8°<s »10°69 T£°6S
18°9%7 0Op'9t, Z£°€9 12°SS |
L8'LY  8E°GC ch.hm +66°6C ¥
8¢S 6l 9t 0r’g9  91°SS
9€°8s 9Lty SE'EY  IP°1S
LS°GS ILT9v S6'yY9  9£°SS
I-n ¢-sd I-sd 1-1
“»v 2 n P w3 (2B
<o o o 1 oS
n » - O - O g
- - ST - o o e
2 C [oRA — S50
58 &% &§ 4%
=3 o
w e Kadd
o3 e’
(ad =
oQ

wrey
08°S¢
e
65°LT

08°9¢
£8°8¢

7970y
58"
99°91

[A NS
SI's¢g
11°8¢

¥
>
oa
®
o
=
o
ot
)

»£6°9S
6" 3v
SL°Sy
v62°2¢

vy 0S
SL'0S

T
9615
v9°8S

+09°9Z

L0°0S
v e
SI°€S

-—
i
<

qo81v

el

«£576S
6%°2S
66°0S

+£6°8€

Ve IS
“9pr 9§

80°SS* 66:€9 «8L°0L

L' ys
€97 1Y

pLES
SY°'¢s

~
[=]
| 4
W

o~
1

w9y &

JTITI

SISNO4SIY INJAALS L1DTH0D 40 IOVANID¥Ad

«60°0Z
62°19
Iv°19

«08°6¢

80°¢€9
SS°'P9

5919,
«8S 2y

SL°€9
¥9° 19
0" t9

2l
]
101009

&

.
v

% -

6€°S9
60°89
6y 19
11°99

»88°88

‘€6°9L

vL1°8S
9 It

95'0L
88°€9
79* 19
68755

09°S9
€6'¥9

L0°S9
*S°CP

SI°S9
SY'19
0S°$9

—
a
o
4
)
—
U
[*)

sIaquny
sotizadoayg

SHTHVIYVA ONILYO4IY AS SISATVNV ILSNTD SATO-YVAA-NILINIAIS

129y
26 Sy
06°¢
TYod

«08°8Y
0z°8s

139 O 74

»60°'9S 8B°'T6 -

£8°6y 8L°68

€69 Wb Ll w£0SS .mmmcm «8876L »b§'96

w. .

nmuoonpzm 30 Xaqunu ST N)

> (1€2=X) :w«:
(29£=x) S1PPIN

) (st=X) no

©'§°3°S 11dnd

(06T=N) @3trxpaey

P1°LS 09°'16(S0E=N) Soataoaey Suomurv oy

.

¥SP°0S 95XV ¥S9°E€T W09 6T #0S°6E «IT°6® I8 LY «E1°LZ «l6°LE chm.éw

IS°PSr LL°26

128

<9

1L°16

19°6S 8£°16

v6'6S 61°26°

»Z1°18 ~85°86

w12°€¢

wv6°' V6
wIV 6E «EP°0S , ¥L°16
wlETLE wEV'ES

-

+S6°SS «I8°SY  06°Z6
iz'65 $1°€6
8L°PS Iv°06
£V TP 4Ot798

98°¢€r
AR a
«¥6°6¢

L9°tt

90° IS
vy
89°S¢

»6C°9S ~20°€6
86°8F ~£L°29 TL°06

80°Z9 0£°€6
€L°6S
65728 LT°C

€99 ZE°6S
v8°YS LZ°19 £8°16
p9i¢S ZY €9 8£'26 (1S68=N) puuzkm_a WV1InS

s{eurdoq .,
uotieindwo) &

faw

1oex gt
1eandwo)

suot

uot

10726

Z8°16

3eanduo)

uot

(SpT=N) S31I0ALY 3ISROT
r SIOTLVIIHLVR
© QUVMOL 3UNLILLY

~

. . (c9=) £
- . T6=X) 8
. ~(sri=N) T
(pee=x) 0

HDJ3L 30X Suvik

HIVNSSvax

(992=N) Auvplasaz
(b0z=N) Yoam/z Jo0 |

* (501=N) yauou/z xo |
(p9=XN)_xaran
NOISSAISIA- TVINIUVd

. XL IN] mdano
(sog=N) arvy
Xds

(96=N) H33ydmL
(2cs=N) yaudaa(g
(pz=N) Mau3L

. JAVaY

(2#9=X) NOLONINOTTE
. {0v9ST=N) VIOSANNIM

P s

YILSAID

Aruitoxt provided by Eic:

, ERI




-

Bloomington

Objective-Iten

”»
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Appendix 4.1,"-,' ﬁ
! ot ‘.: J
-

.~y

r

B 1
l

o

SN

: .
Unlted Statec Szmllar DlsL.

VST e

-

161

SA4
3d1

- 3A2

2A1
2A1
441
4L
4A1
4B1
16}

4A1

2E-

2H1

2A4

3D1

301

3C1

4A1

3A1
472

281

1-30

1-31
1-36A
1-368
1-40

1-45

2-32
2-37
2-38A
2-38B
2-39
2-41
2-43"
2-47

2-49.

Weight Graph:

¥hich one of the following
figures is a rectangle?

which fraction is the GREATEST?
Rectangle: What fractional part
of the figure is shaded?

Circle: What fractional part of
the figure is shdded?

Which boy we1ghs
the most?

Weight Graph: Which boy weighs
closest to 50 pounds?

Weight Graph: Which bey weighs
the Jeast?

Problems with 0: 3+0=

Problems with 0: 3x0=

Probjems with 0 : 3-0= :
An angle may be measured in
units called

What is the yalue of

X in x-3=77

762=

Add: 38+19

Subtract: 36-19

How rany days will it take the
dog to finish 24 'biscuits?

Liow many hlocks does.it take‘to -

fill the crate?

By how many miles did tha rocket
miss its target?

The no. of stamps the boys have

altogether is CLOSEST to which ?
Which pictvre ehowe parallel

Jines? .

If the astro. drinks 3 pt. of 120
a day, how many wil] he need?

If x/y represents a number, the
number with x § y doubled is

In the two squares, what 1s the
distance from A to B?

Do the folJowing subtractlon

1054 - 865

Circle: What fractional part of
the figure is shaded? '
Rectangle: 'What fractional part
of /the figure is shaded:

Which of the following is-equal
to 3x57? ‘ ' <
How many words did Marie MISS on
all 4 Spelling tests?

In the number 4,263, whatdigit is
in the ters pléce?.

To fig. how Jong it will] take to
wash 10 windows, Dorothy could
121

3

-

Multiply: 9 x 3§ A

: 125

80.56 78.00
3:68 2.57
42.44 32.64*
45.34 33.69%
90.33 91~ 32
72.17 73.59 *
89.56 89.93
97.23 98.20
953.60 90.12*
96.88 94, 46*
21.97 15.08*
.63.25 57.07*

. 86.28 83.47
84.92 83.93
65.49 64.78
53.84 | 50.70
51.02 51.84
24.95 27.90

&
18.93 16.79
54.26 60.81*
56.21 |7 53.39
11.54 14.04
s4.471 45,87*
28.16 32.39
41.58 30.27*
51,30  41.61*
81.47 74.75%}
'35.15 25.70*
85.68|  84.46
55.347 55.26
,45.09 35.88*

- 74.

80.35

2:54
34.87*
36.25*
92.43
16

91.24.
97.88
92.56
93.,89*
16.53*
58.20 -
84.07

.56°
67.56

54.59
53.48
30.44*
29,66
61.74*
57.99

113.62

46.12*%

——

32,62

33.16*

43.22*

75.57*

25.57*,

85.28

57.47 °

40.09

74'.03* | 82.16
3.22 2.58
30,80* | 36.94
31.30* | 37.03
88.55 | 90.64
60.60* | 66.49
Yoy
84.29* | 86.97
94.26% | 95.02
81.49* | 87.62*
87.76* °| 88.45*
“14.65* | 12.32¢
49.15* | 56-.09*
74.25% | 78 %2*
79.00* | 85.20
55.03* | 62" 43,
37.14* 48:93'
48.32 | 52.33 .
31.05*% | 38.89*"
30:57* | 37.64%
48.37 - | 55.01°
46.04* | 54.08
14.96 | 15.74°
,36.16* | 39.43+
27.17 | 31.82
30.80* | 36.94
31.30* | 37.03*
73.29* | 81.69
19,45* | 21.96*
75.21* |. 80.82
1 ]
50.41 | 54.33
25.23% | 33.08*
e
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) ’ ' Appendix 4.2 ,
e THIRTEEN-YEAR-OLDS PERFGRMANCL LEVELS IN PiRCENT
. . ] . . .
_.‘}i’BI‘Qomington" Minnesota Similar Dist. United States ' Similar Dis? ‘
; Minnesota u.s. )
Objegtive-- Irem . . >
_ | ‘ o .
11A1 1-6 Do the following subtraction: )
1054 - 865. 87.5 80.85* 80.29% 80.02*f 80.90*
I1A9 1-11 what is the SMALLEST number. : . ;
: divisible by 6, 9, and 12? 26.78 24.29 24.22 20.91* 23.17 ©
iD3 . 1-15 An angle may be measured in - .
' ~ units called 77.72 76.31 78.54 68.71*} 77.39
IF2® 1-21 Which one is another way of* S . )
. expressing 3,6 x (10**2)? 46.26 36.60* 36.49%  ©37.49% 36.89*
IIA4 1-22 Which one of the following I ) .
equals 47/5? 71.08 64.59* 65.32* 64.85%] 69.72 '
IIA6 . 1-25  Wwhich fraction & the
- GREATEST? 38.32 31.26* 30.574 26.18% "33.51
1IB3 3-27 If x is Jess than 4, then ‘ : ’
. x+7 'WST be i 63.91 59.59 | . 59.78|. 50.10% 52.92*
IITAl1 1-28 1f Sy are shared equally among 4
: boys, how much does each get? 18.32 { - 12.38* 14.69- 12.32* 14.83
I]IJ1 1-29 What 4s the probability that heads . g .
. will turn up on the 4th toss? 29.28 21._46*. 22,.58% 15.16%. 14.57*
JG2 -~ 1-30 "'hat is the cQUAPE ROOT of - , N
167 -, 39,96 | 40.46 38.46 |  37.32 44,14 . .
[IF1  1-34 If % in. represents S mi., 20 mi.” |. ’ : . ’
, is how rany inches? 50.42 48.65 50.77 41.58* 51.90
(VA1 | 1-38 1602 inches of snowfal J enuals how . . : X .
. many inches of water? 63.56 54.99* 54.74%4 44.60% 44.62*
IVA1  1-39 ilow many votes did Candidate A ) ' ' ‘
. receive? (70% of 4200) 18.89 11.86* 11.95% *11.55* 16.93
1VR2 1-40  How old is John? 88.43 80.34* 82.06* 71.27* 78.59*
VA 1-48 “hich candy shane gives Pohert : ) . -
° . the MOST chocolate? 43.03 32.82% 33.93% -28.59*% 31.11*
ve * 1-49 what fractional part.of the large . - ‘ ¢
o . circle is shaded? 73.59 67.14* 67.50% 57.52% 66.77° x
, 162 2-9  Which one of the fo)lowing
‘ - numbers is a PRIME number: - 64.90 72.69% 74.234 58.44 63.76+
TIAl + 2-11A Add: 38 +19 . - <1 94.08 [ 95.53 95.60 |  94.30 | 93.48
1Al 2-11B Subtract: 36 - 19 . ’ 88.00 91.07 91.41 88.90 90.04 -
ITAl 2-11C Multiply: 9 'x 38 - .7 85.53 87.76 88.29 | 82.56 .84.98 .
1IA1  2-11D Divide: 125 by S 94.65 | - 91.60* 92.60 88,53+ 91.17 .
. 1C3 2-19 What is the diameter of a circde. .| . ¢ "
with a ’radius,lof 4 inches? ’ 32.08 . 37.23 36.56 35.96 38.45
IH2  2-21 Which. diagram ilJustrates "Set S | T ‘ . g
‘ is a subset of Set T" ? - 63,78 64.21 64.75 58.26 | 67.45 "
IIA3  2-24" Do the following probler: ‘ > : ‘
Lxkh = 72.74 72.07 73.08 62.25% 65.03
TIB1  72-25 et a*b = a (a+b), then 2*3 = 43,46, 36.54* 35.42# 35,93* 35.86
1IB3 2-26 What is the value of x in x-3=77_ 87.81; 88.76 T 87.87) .84.62 89.98
IIA6 2-28 Wwhich number is CLOSEST to 3/16? 20.63 24,20 24.76 18.89, 20.87
I1J2 .2-32 What is the probability that-you'
will get the red button? °~ - - 41.35. | , 38.41 37.21 11.16% 11791+
, R e
a .
. . 1’22 » . ’
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Xﬁ"‘“T‘EK-YEAR -0LDS PERbOxtAkﬁE LEVELS

éimilar

N/ PERCENT

Bloominpion 3 Minpesota United States Similar Di:
’5“~‘~¥“%§--i____“ ‘ - Minaeso . U.Ss.
.-\y l\ . ~ z . \ \
ohiective Item SN ’ .. . t 1
X -
VA1 Z-34 whot rractxoﬁad part of the groun ’ . 1 B

. {13 boys, 15 ptrls) is bays? 28. 23.18* 24.09 20.41%] 23.83
I11B1 2-35 Draw a graph tg shor the no. of . ) . o

g slantings thrcugbout the week. .57/19 60.89% 62.87, 3Q,04%) 45.17*
IveEl | 2-3% Nhlch expr0551on%91ves‘the total Cd . - ' '

Jistance around;ihe field? - ° 53.03 56.47 52.46 60.69*| 63.19*
IVA1 2-39 By how many mije¥: did the rocket
) ~ - miss its target?.} 1.39 80.97 80.46 80.83 81.80
IVB2 2-42 275 piles at 50 mgn wil) take how . - -
. rany hours? L . ,70.55 65.16* 65.71 59.11* 60.97*
IV51  2-43 “hat is the AREA 1n sg. in. of a .
sauare witl a oer1r‘ of 12 ip.? 10.90 9.14 10.31 6.67* 8,58
Ivad 2-47 If n is an odd nunbgr, what c¢an . g
you say about n+1? 61.02 55.37* 58.68 ,51.23*1 56.83
'Bd 2-48 The Jowest price per ounce for . .
. rice is 31.64 26.87 26.55 24.46* 24 .34*
VG 2-49 In the twe sauares, vhat is the .
. distance fror A to B?° ' 77.23 74.23 75.44 60.40*} 65.62*
_.11A3 3-6 Da the following add1t1bn .
1/2 +31/3°= TR 60,05 | 44.80” 49,407 41.87* 51.44
IIpl ¥ 3-9 #hat is the reasure of the angle . ’

’ when the tire is 3:00? PR 61.15 64.29 65.84 42.96* 49.15*
Ic3 ., 3-10 Wwhic¢k Jine segment is a DIA“TTYP’ 74.81 71.21 72.25| - 68.04* 74 .98
IVR2  3-18 If a+3=b: and 3+c=b, then-- L *60.74 58.14 59.70 - 56.59 61.12
I1IA6  3-24A Which nurber is the GP[ATEST? 89.92 88.76 90.67 » 84.30% 8%.88
[1pA6°  3-24p Which nurber is the S“ALLEST? 73.30 A5.08* 68.62 51.45* 59.62*
11R1 3-27 If x/y represents a nuwber “the ’ ’

nurber with x § v doubJed 1s 18.47 15.20 © 14.58 17.84 17.47
I11IA1 3-30 what is the total cost of 2 iWs. ; )

. of apples and.! Ib. of pears?.. 16.63 20.95* 2;.97* 20.63 21.30

I1J4 3-31 In how many diffefent ways can-the : . . ' .
3 friends arrange themselves?’ 29.91 .27.58 29.18 30.00 34.44
IIB3 3-32 What is the value of x that v - » - -
*  satisfies 3x-3z127 3 61.92 45.58* 44,644 38.91* 39.65*
11A1 3-33 10 x 10 x 10 x 10= ) .80.13 ©75.40* 78.56 67.07* 71.59
. 1vA1 3-36 How many.degrces diff. is there N . ' .
. between thé 2 temperatures? ) . 5411 . 47.34% 49.52 38.52* 46.50.
' IVA1  3-37 How many words did Marie MISS on - i o i
ajl 4 spelling tests: S 75343 * 78.87 77.85 65.58%* - *70.49 - ;
- IH2 3-38 What is the union of A=(2,4,5) R ‘ STl
o , and B= (1,2,3,6)7 . ’ v 48 7% 52.78 56.08% 42.80 44.75
v 3-39 Curtein Jemgth of 6 ft. 7 in. is , I :
o . CLOSEST to how many inches? 5&.03 53.01 53.69 45.58*%. 49.51
11112 3-43 Yhich'chart shows part of t“c' . T ]
eraph of x=y? 32}39. 18.26%* 19.16% 13.31% °~14,59*
VG 3-46 ilow many blocks does it tale , . .
. " to fill thg_crate’ 91.20 91.06 91.96 82.94% 86.12%
¢ rr‘f' '
Aoy |
. r .,
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L ’ Avpendix 4.3
SEVEﬁTEEN-YEAP-OLDSPERFbﬁ“ANCE'LEYELS IN PERCENT . '

~i.u @

- 1

e

Bloomington ‘Minncsota” Similar Dist. United States Similar -Dis* ~. .

. ] Minnesora u.s.
. . 1 . . i s
! ’ .- \ . . -

Objective-Item . l

RB10 1-7  Which fraction is the GREATEST? - 58. 54.
2B 1-8 If x = 3, what is the value of
' X2 -17 ° ’ . 8s.
-RC10 1-10 1,602 inches of snowfall equals . .-
+how many inches of water? s . 79.
2T1 1-11 Wwhat is the value of x that ' ) : .
satisfies 3x - 3 5 127 84.
2A 1-12A Add: 38 + 19 " 97.
2A 1-12B Subtract: 36 - 19 93:
24 1-12C Multiply: 9 x 38 ) . 89.
1-12D Divide: 125 by 5 l . 95.
1-15 If n is an odd number, what can
you say about n + 17 : 83.
1-19 What is the probability that heads
wil] turn uv on the 4th toss? - 37.
1-22A ¥bhich Rad a CONSISTENT batting
average between 1967 and 19717 ° . . 59,
1-22B ¥hich batting average agrees most
CLOSELY with the team average? .26 - 81.
1-29 Ifa+3=band 3+ ¢ = b, then . 83.
1-35 What is the equation of Jine A? . 22.
1-37 What is the total cost of 2 lbs.. ’
of applés and ] Jb. of.pears? “ . 62.
¥hich diagram i}lustrates "Set §
is subset of Set T"? . 78.
Which chart shows part of the
“graph of x = y? . 57.
, Which yr. did federa] -grants for ed.
decrease from previous yr.? ¢
What is the difference in the sale
price of 2 televisions?
If X/y represents a number, the
number with x § y doubled is -
What is the area of*the shaded
portion of the figures?
What is the measure of angle E?
What is the SQUARE ROOT of 157
(r+s) - (r-s)s=
" Which candy shape' gives Robert
the MOST chocolate?
. Do the following addition:
“1/2 + 1/3 =
If % in. represents 5 mi., 20 mi.
‘is how many inches?
' 2-15A If x and y are negative, then
X+y .
2-30 Which number is CLOSEST to 3/167
2-31 City property ta% on $14,900 is
CLOSEST to. , PR '
2-37 Do the following subtraction:
1,054 < 865 g

i
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Obiectives-Items

Bloomingzon

_ SEVENTEEN-YEAR-OLDS

Minnesota

e T

L
Ve
L
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[ ]

Similar Dist.:

MJnneso{a

P

K United States

FERFORMANCE LLVELS LN PF SCENT

\1\1\1

Sinilar Dist

RDO4  2-38
L 2-42
RJOS  2-45
ax 2-46
10 2-48
4F 2-54
C4F 3-6
RAOS 37
211 329
72 3413
15 3-14
24 3-20
aF . 3-25
3K 3.31
RK14  3-36
RNO3  3-39
13 3-41
4% 3-42
2A 3-46
RCO8  3-48
RC20  3-51
5p 3-55
RC25B |
3K 2-27 1
5p - 1-31

What is the union of a = (2,4,5)
and B = (1,2,3,6)?

What is the valte of X in
x-3=7?

The chance of drawing a WHITE slip
1st is given by which?,

What-time should the turkey be put
in the oven to be done by 5:007?
Which one is another way of
expressing 3,6 x (10**2)?

“hat fractiqnal part of the large
circle 1s shaded? )

What is the APEA in sa. in. of a

square with awerir. of 12 in.?
Yhat is the :thtiST
divisible by 6,9\and

number
] 122

If x is Jess than 4, then

x + 7 MUST BE

what is the solution set of the
equation (x-1) (%+7) = 0?

Which statement follows "All
good drivers are alert"?

"Which oné of the fo]]ow1ng equals
47/57

275 miles at 50 mph wil) take
how many hours?

Which expression gives the total
distance around the field?
How*'many inches Jong is the
hypotenuse?

Let a*b = a(a +b), then 2* 3=

If f (x) =(x+ 1),

what does f (2) edual?

How many packages did the man buy?
Do the following problem: % x % =
How many degrees diff. 1s there
between the 2 temperatures?

How many .votes did €andidate A
receive (70% of 4200)? .

How much more would a person pay

* buying on credit (vs cash)?,

2-15B If x and y are negative, then

304
If $y are shared equally among
4 boys, how much: does each get’
The lowest price per ounce

for rice is

4 ¢

125

.30
.25
.50
.42
72.72
69.92
.22
45.10
76.74
29.86
56.57
77.

80.14

37

59
34

66.

32.
69.
.98
.28
.88

60
77
82.
46.52
69.99
.42
62.

38.19

80| .

61.

94.

33.

3
42

71

1,
34
88

26

.90

.09

77.

‘e

28.

41.

73.

29
50

82

71*
15
32

08§

.61

91

.68

82.

76.

28.
72.

55.
81.
70.

76.

48.

66

07
41*
18
50
06
52*
85*

21

.03

67.

64.

' 37.

46
01

31

.

34,

53,

- 75.
58,

67,44

95.
38.34
48.46
75.
%4.
33.
43.89
74.50
66
68
84.17*
83.30
74.67*

21
31

31.

18
26
27*

78.
70.

79.
47.01
67.22
77.04
69.32*

37.61

80

03

57.91

<9496

31,21
43.15
64.
70.63
30.26
40.72
.72.94
28.03
51.05
83.19%
83.04
70.44

.79
.84

43,
82.
76.

97*
56*
67.34*
-46.

64.53
67.
44.,21*

35.21

05* :

02*.

27 -

61.90
95:97
36.17
-48.42
67.15
72.46
35.63
44.25
78.18
33.54 -
51.92
82.46 -
84.70 |
69.96

31.14 .
68 .86

45.77*
83.82"

77.
72.
48,

68.

| 70.41

46.

36.




